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On the affinities of the Filieines. 

DOUGLAS H. CAMPBELL, 

No department of botany is more fascinating than the 
study of the phylogeny of the different groups of plants and 
their mutual relationships. The pteridophvtes have natural- 
ly attracted special attention from their aclcnowledged affin- 
ity on the one hand to the bryophytes, and on the other to 
the flowering plants ; but notwithstanding the numerous in- 
vestigations upon them, there is still much difference of opin- 
ion respecting affinities among themselves and to the neigh- 
boring groups. 

The present paper was prompted by a recent very sug- 
gestive and interesting article by Bower,* in which he main- 
tains, with a good show of reason, the hypothesis most gen- 
erally accepted at present as to the origin and affinities of the 
Filicinece, viz. : the primitive character of the Hymenophyl- 
laceae and the derivative nature of the other Filicinea?. He 
shows by a careful comparative study of the meristems of the 
different members of the sporophyte that there is a regular 
increase in complexity from the Hymenophyllacese to the 
Marattiacece, and as he thinks to the Ophioglosseae, though 
admitting certain difficulties in the latter case. 

Having devoted much time to the study of these problems 
myself, and having reached somewhat different conclusions, 
this paper is presented to call attention to certain phases of 
the above view which it is believed are not warranted by 
facts. 

According to this view the leptosporangiate ferns are re- 
garded as the most primitive of the Filicineiv, and, of these, 
the Hymenophyllacese, undoubtedly the simplest in struc- 
ture, also the most primitive, and probably derived from 
some form intermediate in character between existing bryo- 
phytes and the higher green algas. These conclusions are 
based upon the very simple protonema-like prothallium of 
some species of Hymenophyllum, which it is assumed resem- 
bles the ancestral form from which bryophytes and pterido- 
phytes both sprunfij. Grave difficulties, however, arise as 

>Th« comparatlTe exAminatlon of the merifttems of ferns, as a phylofenetie stady . 
Aon. of Bot Iil« no. U. 
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soon as we attempt to homologize the sporophy te of any lep- 
tosporangiate fern with that of any known alga or bryophyte. 
Anything in the least resembling the epidermal sporangia of 
the Filices is absolutely unknown outside of the group, and 
the high degree of development of the body of even the sim- 
plest of these is separated by an immense distance from the 
sporangium of any known form among either bryophytes or 
algae. It must be borne in mind that the prothallium of a 
Hymenophyllum corresponds not merely to the protonema of 
a moss, but to the protonema -plus the leafy sexual plant. 

If we go back to the older botanists we find a different 
view as to the origin of the pteridophytes, though here also 
the leptosporangiate ferns seem to be regarded as the more 
primitive forms. According to this earlier view the pterido- 
phytes probably originated from some simple form allied to 
the Hepaticae. " The evident resemblance between such a 
form as Anthoceros, for example, and an ordinary fern-pro- 
thallium is obvious, and I hope to show that there is some 
good reason for reconsidering, at least, this older view. 

Leitgeb* calls attention to the well-known but significant 
fact that among the Anthoceroteae alone, of all known bry- 
ophytes, the growth of the sporogonium is unlimited, con- 
tinuing to grow at the base as long as the plant lives. The 
sporogonium is relatively very large and contains abundant 
green parenchyma with large intercellular spaces communi- 
cating with stomata of the same structure as those of the 
higher vascular plants, so that so far as assimilation is con- 
cerned, it is quite independent of the oophyte. Add to this 
that the columella, both in structure and position, closely re- 
sembles the young axial fibro-vascular bundles of the em- 
bryos of pteridophytes, and we see how closely the sporogo- 
nium of Anthoceros approaches to what might be called an 
independent vascular plant. If we could imagine such a 
sporogonium to develop a root fastening it in the ground, and 
thus rendering it entirely independent of the oophyte, we 
should have the simplest possible form of a pteridophyte. 

In Anthoceros, however (and the same is true throughout 
the bryophytes), the spores are of strictly endogenous origin, 
/. ^., the plant is eusporangiate, and this, as I shall endeavor 
to show, is probably the primitive condition among the Fili- 
cinea*. 

Because the higher pteridophytes and spermaphytes are 
eusporangiate is no reason why this should not be the primi- 

>Dnten(Uchangen Uber die LebermooM. 
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tive condition. It would be as reasonable to ar^e that, be- 
cause in man the hand is pentadactyl, while in the horse it is 
monodactyl, that the latter approaches in this respect more 
nearly the primitive mammalian type than does the former, 
being admittedly an animal of lower rank than man. 

The Leptosporangiata: may therefore be looked upon as 
bearing much the same sort of relation to the eusporan^ate 
pteridophytes and spermaphytes as some such peculiarly 
specialized group as the ungulates bears to the other mam- 
malia. 

If we examine the different groups of the pteridophytes, 
where shall we find the form that corresponds most nearly 
to this assumed primitive tj'pe ? I think the answer is Ophi- 
oglossum. In such a form as O. vulgatum the sporophyte is 
reduced to almost its simplest expression, little more than a 
single two-lobed leaf and a few roots of the simplest form, 
the stem being reduced to a minimum. The sporangia are 
mere cavities in the tissue of the fertile leaf-segment, scarcely 
indicated on the surface and covered over with an undiffer- 
entiated stoma-bearing epidermis. If we compare this with 
the sporogonium of Anthoceros we shall find in the latter that 
the greatest difference, aside from the absence of true fibro- 
vascular bundles, is that the sporogenous tissue forms 4 
continuous layer surrounding the columella. The epidermis 
develops stomata of precisely the same character as those of 
Ophioglossum and other vascular plants. Separate the 
sporogenous tissue in distinct sporangia, each with its own 
external opening, and develop a few vessels in the columella, 
and we have a structure approaching very near to what 
really attains in the fertile segment of the leaf of Ophio- 
glossum. 

The tissues of the Ophioglossacea are remarkably simple 
in structure, this being most noticeable in Ophioglossum.' 
In the latter the predominating tissue is an undifferentiated 
spongy parenchyma.^ No special hypoderma is recogniza- 
ble, the absence of the abundant sclerenchyma of most pterid- 
ophytes being very noticeable, as well as the small size and 
simple structure of the fibro-vascular bundles. The stem 
and root grow from a single apical cell, indicating thus, ac- 
cording to Bower's view,^ a primitive condition as compared 
with the higher pteridophytes and spermaphytes. 

Unfortunately our knowledge of the prothallium and em- 

"QcBbel. "OoUlDM/' p. 250; De Bary. "ComparatlTe Anatomy." etc. 

*Op.eiu 

• L. c. p. S18. 366. 
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bryo is so scanty as to make it impossible to draw positive 
conclusions from a comparison with Anthoceros. It is, how- 
ever, highly probable that the prothallium is more like that 
of the Marattiaceae than any of the other pteridophytes, as 
the sporophytes of the two agree in many particulars, and 
this harmonizes with our very imperfect knowledge of the 
prothallium derived from the works of Hofmeister^ and Met- 
tenius.^ The prothallia of the Marattiaceae** show most sur- 
prising analogies with the liverworts, and, in some noticea- 
ble particulars, with Anthoceros. The archegonia are deeply 
sunk in the oophyte, as in Anthoceros, and, according to 
Jenkman,^ possess three canal cells, in which respect, so far 
as at present known, they stand alone among the ferns, but 
approach the bryophytes. The antheridium, also sunk in 
the prothallium, recalls, though distinctly, the endogenous 
antheridium of Anthocerotea^, the only ones of all known 
bryophytes in which this is the case. 

The statements of Hofmeister^" and Mettenius," that the 
prothallia of the Ophioglosseas are destitute of chlorophyll, 
require confirmation ; and it is highly probable, as Goebel 
suggests, ^^ that the earlier stages, at least, are provided with 
chlorophyll. Until quite recently the same statement was 
universally accepted for Lycopodium, but the researches of 
Treub'^ and GoebeP* have shown that this is not the case, 
but that the prothallia of Lycopodium are abundantly pro- 
vided with chlorophyll. 

What relation, then, do the Ophioglosseai bear to the 
other Filicinese? As Bower has shown, '^ there is a complete 
series of homosporous Filicineas, with the Hymenophyllaceae 
at one end and the Marattiaceae, and perhaps the Ophiog- 
losseae, at the other ; and this arrangement probably is the 
correct one. 

Within the Ophioglosseae the different species of Botry- 
chium show a very beautiful series of forms connecting 
Ophioglossum with the Leptosporangiata^. In the form oi 
the sporangia, as well as in their position, Osmunda comes 

•Hofmeister, "Higher Cryptogamia," p. 807. 

T Ooebel's "Outlines," p. 245-46. 

^ Jenkman, " Generation sexual des Marattiac^es." 

*0p. c. figs. 102, 108. . 

10 Loc. cit. 

n Loc. cit. 

12 Loc. eft. p. 245. 

1.*) Annals of the Bot. Garden of Buitenzorg. 

uBot. Zeitung. 1887. 

15 Loc. cit. 
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nearer to Botrychium than do the Marattiaceae, although in 
some other respects this is not the case. While the fibro- 
vascular bundles of Ophioglossum are collateral** (which is 
also true of Osmunda*^) those of Botrychium are concentric, 
this being particularly noticeable in the larger species, such 
as B. ternatum and B. Virginianum. In these larger species, 
too, there is some slight trace of a hypoderma distinct from 
the rest of the ground tissue, and the bundle-sheath is pretty 
well defined. 

As has been shown, too, while in B. simplex the leaf is 
folded straight in the bud, in B. Virginianum it is bent over, 
thus approaching the circinate vernation of the Marattiacea 
and Filices. 

If we assume Ophioglossum to be the higher form (being 
most strongly eusporangiate^, it is certainly difficult to ac- 
count for the gradual simplihcation of the tissues as we pass 
from the Filices through Botrychium or the Marattiacese. 
Such a simplification can not be accounted for from the habits 
of the plant, as it is neither an aquatic nor a parasite. 

The greatest difficulty, however, it seems to me, in regard- 
ing the Hymenophyllacege as primitive forms as compared 
with the Marattiacese and Ophioglosseas is the increase in the 
size of the prothallium as we go from the former to the latter. 
Bower^ tries to explain this by assuming that the size and 
complexity of the prothallium are correlated with the increas- 
ing complexity of the sporophyte, and like it due to the 
change from a semi-aquatic to a purely terrestrial habit. 

There are two objections to this view : First, if we admit 
that the cycads are related to the Marattiaceae (which Bower 
seems to think very probable), we must suppose a reduction 
of the prothallium again to produce the heterosporous forms 
that must have intervened. That there should be an increase 
in the size of the prothallium up to a certain point, keeping 
pace with the development of the sporophyte, and then a 
retrogression, is difficult to understand, and is certainly im- 
probable. If on the other hand we admit that the Marattia- 
ceae are primitive forms, allied, perhaps, to Ophioglossum, 
the massive character of the oophyte is easily comprehensi- 
ble, and the possible derivation of the cycads from them 
could then be understood by assuming a series ending in 
some heterosporous form leading up to the former.*^ 

» De Bftry, op. c. pp. aa, 864. 

" Dc Baf7, 1, c. 

uOp. clt., p. 370. 

19 Bower tngicwts that posiibljr Isoetes may be such a form, and ihU seems to be also 
the T tew of vines. 
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The second difficulty mentioned is the fact that just those 
forms, viz., Ophioglossum and Equisetum, which are the 
most essentially eusporangiate of all pteridophytes, are char- 
acterized by the root and stem growing by a regular apical 
cell, a point that Bower regards as evidence of primitive 
structure. 

The accompanying diagram will show the relationship 
assumed here : 




Ophioglo«8e» 

It will be seen that there are two main branches, one 
through the Marattiacese, possibly terminating in the Cyca- 
deae ; the other the Filices, giving rise to two branches end- 
ing in the two heterosporous groups, the Marsiliacese and the 
Salviniacea^. The Hymenophyllacege, according to this view, 
must be looked upon as a degenerate group, the simple pro- 
thallium and sporophyte resulting from the semi-aquatic 
habit of the plants. 

Just at what point the Leptosporangiata? branched off, 
assuming the view here taken to be correct, it will be impos- 
sible to decide until the oophyte of the different forms is 
better known than at present. The same difficulty is true 
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with regard to the origin of the Salviniacese, which are cer- 
tainly not closely related to the Marsiliaceae.* 

With our very imperfect knowledge of the oophyte of the 
Ophioglossea^, it would be rash to assume that the group 
originated from the Anthoceroteas ; indeed there are very 
strong objections to be brought against such a view. In spite 
of the resemblance of the sexual organs of the Anthoceroteas 
to those of the Marattiaceae, they are nevertheless in their 
development much more like those of the other liverworts. 
Again, the Anthocerotese are peculiar in the single large 
chloroplast in each cell ; recalling strongly, in this particular, 
such algse as Coleochsete, where this is also the case, and 
suggestmg a possible derivation from similar forms. 

Nevertheless, since in Anthoceros there are such striking 
resemblances to the oophyte of the Marattiaceas, and the 
sporo^onium becomes so nearly independent, we can readily 
conceive of some allied form with chloroplasts of the ordi- 
nary type, and with sexual organs approximating still more 
closely those of the pteridophytes, in which by the develop- 
ment of a root the sporogonium would become entirely inde- 
pendent. It would be but a step from such a form to the 
simpler Ophioglosseae. 

Bower^' admits that some such view as the one advanced 
here is capable of defense, but does not believe it to be the 
true one. He does not, however, nor does any other botanist^ 
so far as I know, give any satisfactory explanation of the ori- 
gin of the sporophyte of Hymenophyllum from any known 
or even hypothetical ancestral form. 

From the foregoing pages it is evident that there is some- 
thing, at least, to be said in favor of assuming that Ophio- 
glossum and the other eusporangiate ferns are primitive rather 
than derivative forms, but until the life-history of these 
forms, as well as of many of the Leptosporangiatae is thor- 
oughly known it will be unsafe to be too positive as to their 
systematic positions. 

Bloomingtan^ Ind. 

[The author is anxious to procure material for the study of the de- 
velopment of the Ophioglossete and will be much indebted to any of the 
readers of the Gazette who can supply fresh fruiting specimens, 
especially of Ophioglossum. It is particularly desired to have fresh 
•pores of as many species of the latter as possible.] 

•»8ee Ounpbell. "The tygtcinAtlc position of the RhUooarpe»," BalL Torrey Bot Club, 
October. 1S8". Abo. " DeTelopment of PllaUria global ifem." Ann. of Bot. yol. U. no. 7. 

;i op. eft p. S74. 

si tuive not h*d an opportunity of examining Gee bel's inTeatlgatlon* on Hymeno- 
pfayl Uww In tbe Annali of the Botanical Garden of Bultenzorg. 
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The liljr disease in Bernida. 

ALEXANDER LIVINGSTON KEAN. 
(with plate I.) 

In the winter of 1888, through the kindness of General 
Russell Hastings, of Hamilton, Bermuda, I had the oppor- 
tunity of investigating a disease, epidemic in the lily fields 
there from March to July. Diseased specimens hadf previ- 
ously been shown 10 several naturalists who had visited Ber- 
muda, and a few of the same had been sent to the United 
States for examination. None of those who saw these spec- 
imens were able, upon a merely cursory examination, to 
identify the disease ; so that the subject still remained open 
for investigation. 

Towards the end of February I sailed for Bermuda, in 
order to observe personally the phenomena attendant upon 
the first stages of the disease, which usually begins early in 
March. A few words on the cultivation of the lily in Ber- 
muda and upon the history of the disease may not be out of 
place. 

The industry is a comparatively new but prosperous one, 
being only a few years old. The lily cultivated is the so- 
called Liliuni Harrisii, a dwarf variety of Lilium longiflorum. 
This variety has been propagated from year to year by bulb- 
scales and by a few plants raised yearly from seed. The 
latter are always more vigorous than those raised from bulb 
scales; they tend, however, to return to the original longi- 
florum type. The bulbs, planted in the early autumn, grow 
throughout the winter months and flower in the spring. They 
are talcen up again early in the summer, and shipped to the 
United States, where a good market is also found for the 
flowers in the spring months. The lilies are planted in rows, 
in small fields ; these fields are surrounded by high oleander 
hedges, which 'serve to protect the plants from the wind. 

So far as I know, the lily disease was first noticed about 
1885, since which time it has yearly become more serious, 
until at present it threatens to do serious damage to the lily 
crop. It makes its appearance in the spring when the days 
begin to grow warm. This marked difference in the 
temperature between day and night results in a heavy 
fall of dew, so that even after the sun is high in the heavens 
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large dew drops may be found upon the lily leaves. A 
little cool weather, or a few warm, dry days free from dew, 
will check the activity of the disease, while a warm, damp 
day will cause it to spread with great rapidity. The disease 
first appears as a minute orange-colored spot upon a leaf or 
flower, usually on the upper side of the leaf. Fig. i (a) 
shows an early stage. The spot gradually increases in size, 
and finally spreads throughout the whole leaf. In this way 
whole plants may he killed, and only the stalks left standing. 
It is not unusual to find several of these spots on the same 
leaf, as in fig. i. If, for any reason, the progress of the 
disease is checked, these become dry, leathery patches of a 
buff* color. 

It was thought possible, by some of those who had seen 
the diseased specimens, that the spots might be due to the 
stings of insects. Though at first this did not seem unlikely, 
a closer acquaintance with the disease rendered it highly im- 
probable. • 

Sections of the spots examined under the microscope re- 
vealed nothing more than that in the diseased area the struc- 
ture of the leaf had collapsed ; while along the edges of the 
spot the cells were somewhat swollen and the cell walls 
thickened. The cell contents were slightly shrunken, and 
contained a number of bright dots which did not stain with 
the ordinarj' reagents. In a few cases where specimens 
were teased an occasional hypha of a fungus was found, 
which, however, might easily have come from external con- 
tamination. In a slightly more advanced stage of the dis- 
ease hyphas of a fungus might be found ramifying through 
the soft decaying tissues, the gonidiophores appearing on 
the surface (fig. 2). 

This fungus invariably appears in advanced stages of the 
disease ; moreover, it is always the first to appear. Other 
fungi, such as Macrosporium, Eurotium, and Penicillium, 
also appear on the decaying leaves, but thib fungus invaria- 
bly precedes all others. At the same time, as it could never 
be found until the tissue had become pretty thoroughly rot- 
ten, it seemed at first sight to be rather a consequence than 
a cause of the disease. 

Early in April I was obliged to return to the United 
States, and for a time my investigations were interrupted to 
be resumed again in the summer, when I had specimens for- 
warded to me from Bermuda. It had seemed possible that 
the disease might be due to bacteria, on account of its pecul- 
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iarly rapid growth and its susceptibility to climatic condi- 
tions, as well as for other reasons. Accordingly a series of 
cultures in nutrient gelatine and agar-agar was oegun. By 
this method two distinct species of bacteria were isolated 
from the spots, either of which might have been the cause of 
the disease. 

Inoculations were attempted, both in the laboratory and 
in the garden, all of which failed to produce the disease, but 
as the American climate is dry,'and therefore unfavorable, it 
was thought that the bacteria had not been given a sufficient 
trial, and so it was decided to let the whole matter lie over 
until the next winter, when inoculation experiments could be 
made in Bermuda. 

Shortly before visiting Bermuda for the second time my 
attention was again directed to the fungus as a cause of the 
disease by the appearance of Professor Marshall Ward's de- 
scription of a similar disease caused by a fungus growing 
upon the Lilium candidum in England. Upon my arrival in 
Bermuda, in February, 1889, I renewed my efforts at inocu- 
lation with bacteria, but in every case without success. I 
also placed a number of plants in glass jars which contained 
fluid cultures, to see if by any chance the action of bacteria 
upon the bulb might not have something to do with the epi- 
demic. These plants,however,remaitied remarkably healthy, 
as did also a number of plants from which I removed the 
bulbs, placing the stalks in fluid cultures, so that the bacte- 
ria had direct access to the tissues of the plants. The 
weather was extremely unfavorable, so that although I saw 
numerous small spots, I met with none large enough to show 
gonidiophores of the fungus. I was, therefore, unable to 
complete my experiments satisfactorily in Bermuda, as I 
could not even get a culture of the fungus as a starting point. 
Since my return, however, I have had specimens sent to me 
and have been able to carry on a series of experiments in the 
laboratory, by means of which I have, at length, ascertained 
definitely the cause of the disease. Meanwhile I have re- 
peatedly tried to inoculate plants in the laboratory with bac- 
teria, all of which attempts have been signal failures, as have 
been likewise all attempts to produce the disease by fungus 
spores sown in a drop of Irish moss which had been placed 
upon a leaf. In the latter case it was found impossible 
(without resort to artificial means) to keep the air of the room 
moist enough so that the drop of Irish moss would not dry up 
soon after it was put upon the leaf. I readily succeeded, how- 
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ever, in getting numerous Irish moss cultures of the fungus, 
and I have also grown it in water both ordinary and steril- 
ized, and in hanging drops as well as in drops merely placed 
upon a slide. 

In my next experiments leaves, freshly picked from the 
plant, were used and kept fresh in a beaker of water, which 
was placed under a bell glass, where there was a second 
beaker of steaming water, which was occasionally renewed 
so that the atmosphere was kept warm and moist, thus mak- 
ing the conditions highly favorable. Bacteriolo^cal experi- 
ments under these conditions failed as in all previous experi- 
ments. On the other hand, experiments with the fungus 
were entirely successful. If a drop of Irish moss, placed on 
the surface of a leaf is inoculated with spores of the fungus 
mentioned above, a disease spot will appear in about two 
days, unless in some way the drop has dried up, or been 
otherwise disturbed. If tne drop has simply dried up, it is 
only necessary to moisten it again, and the spot will soon 
appear. About the third or fourth day the gonidiophores 
appear, and soon bear compact bunches of gonidia, the whole 
forming a downy growth on both sides of the leaf. It makes 
DO difference whether the original spores are sown in a 
drop on the upper or the under side of the leaf. In either 
case the disease is produced. I have substituted drops of 
water for the Irish moss as a culture medium with equal suc- 
cess, and to exclude contamination, drops of sterilized water 
were used with which I also obtained excellent results. 

To prove beyond all doubt that the fungus is the cause of 
the disease, the following experiment was made : Into a tube 
of sterilized nutrient gelatine some fungus spores were intro- 
duced on the tip of a sterilized needle. The contents of the 
tube were then *' plated " according to Koch's method. The 
fungus grows luxuriantly in this medium, and can thus be 
obtained free from bacteria or other fungi. Spores are less 
quickly produced on the rich gelatine than on the compara- 
tively |>oor Irish moss. Inoculations made with spores from 
a pure culture of this kind readily produced the characteristic 
spots, while blank control expenments showed nothing what- 
ever. 

The fungus appenred to me to be identical with the Bo- 
trytis recently described by Prof. Marshall Ward^ as grow- 
ing upon the Lilium candidum in England, and from a speci- 
men sent to him Professor Ward has identified it as the same. 

1 A Uly DfMAM, bj H. Marshall Ward, M. A.. F. R. 8.. F. L. S. Annals of BoUny, vol. 
It no. 7, Nov., 1888. 
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So far as I know the Lilium candidum is exempt from the 
disease in Bermuda, but this species is only occasionally 
grown there, and then with only a few together. Under sim- 
ilar circumstances the longiflorum also is generally exempt, 
the plants in the fields alone suffering. The true longiflorum 
is not considered to be as susceptible to the disease as the 
Harrisii. Since Marshall Ward has described the Botrytis 
and its method of growth in so complete a manner, it would 
be superfluous for me to enter upon a detailed description of 
it. I shall, therefore, give but a brief summary of the main 
facts in its life history, as I have observed them. 

The gonidia are ovoid in shape, about 0.02 mm. long and 
about 0.015 ^^' broad. They are, at first, colorless, but 
when mature are light brown, the whole gonidiophore pass- 
ing through the same change of color. The gonidia are at- 
tached to the gonidiophores by means of slender sterigmata. 
These sterigmata are frequently found still adhering to the 
spore after it is entirely separated from the gonidiophore upon 
which it grew. While the normal shape of the spore is 
ovoid, spores are often found of diflferent shapes, as those 
depicted in fig. 7. These forms, however, seem to belong 
to the period of germination, being simply conditions which 
the gonidia assume in the process of swelling. The spores 
are almost always ovoid, although in some old bunches they 
may sometimes be elongated and even divided by a partition. 
In germination the gonidium swells, the protoplasm becom- 
ing quite dense. Soon after, the wall begins to bulge out in 
several places, from which hypha are eventually protruded. 
One of these is generally more vigorous than the others, and 
grows much mora rapidly, producing a complicated mycel- 
ium, while the other hyphse are scarcely more than buds. 
The protoplasm of the rapidly growing tips of the hyphse is 
quite dense, while that in the older hypha^ is clear and much 
vacuolated. Two remarkable features of the mycelium de- 
scribed by Marshall Ward I have, also, observed. These 
are, first, organs of attachment, consisting of thick cone- 
shaped tufts (fig. 5), developed upon the hypha^ when they 
come in contact with any foreign body which they are not 
able to penetrate. The second peculiarity is the develop- 
ment of cross branches between contiguous hj'pha;, thus 
forming a network in the mycelium (fig. 6). The gonidio- 
phores are, on the leaves, as a rule, about one mm. in height. 
When they reach this height, their tips begin to swell, and 
numerous small peg-like processes appear upon the heads 
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thus formed. These are the sterigmata, and on each of 
these a gonidium is formed (fig. 3). There are seldom 
fewer than four gonidia in a head, and they usually bear a 
much larger number. With perhaps thirty of these heads 
to the sq. mm., which is about the average number on an 
ordinary diseased leaf, it is not strange that, under favorable 
conditions, the disease should spread from leaf to leaf and 
from plant to plant, with surprising rapidity. If the growth 
of the fungus is unchecked, the erect hypha may bud out 
just below the gonidiophores, and after growing a short dis- 
tance produce another bunch of gonidia, and so on, thus 
forming a series such as is shown in fig. 4. 

In this disease the fungus does not grow in the sound tis- 
sues of the host, extracting nourishment from them, but the 
spores, germinating upon the surface of the leaf, in some way 
macerate it. According to Marshall Ward, this is done by 
means of a ferment secreted by the tips of the hyphae. I 
have not as yet been able to experiment upon this ferment, 
but I have seen nothing to invalidate his view. The cell 
walls having been softened, the hyphae pass through them, 
ramifying amongst the decaying tissues of the leaf. 

The principal conclusions arrived at in this paper are the 
following ; 

1. A disease, hitherto unexplained, and threatening to 
become a serious epidemic in the lily fields of Bermuda, has 
been assigned to a definite cause. 

2. There is no evidence that the blight is due to the stings 
of insects. 

3. There is no evidence that the disease is caused by 
bacteria. 

4. There is strong evidence that the disease is caused by 
a fungus, growing upon and within the leaves or flowers. 

5. The fungus which causes the Bermuda lily disease is 
identical with the Botrytis recently described as the cause of 
a similar disease in England. 

In making the investigation Just described it was hoped 
not only to discover the cause of the disease, but also to sug- 
gest remedial measures. In this connection I may remark 
that the fungus itself seems to be delicate, so that its growth 
might probably be checked by almost any of the poisons used 
in the treatment of plant diseases, were it not for the diffi- 
culty of applying these effectively. Either a powder sprink- 
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led on the leaves, or a liquid sprayed upon them would here 
be ineffective, for the moisture would soon remove them, 
leaving the fungus free to grow. If, however, the fungus 
were present at the time of the application of the remedy, 
that part of it growing outside of the leaf might be killed, 
although that would not prevent the mycelium within the 
leaf from continuing to grow. 

I have, however, observed that plants growing under the 
shelter of the oleander hedges are remarkably exempt from 
the disease. This I attributed at first to the arippings from 
the leaves, which I thought might partake of the acrid char- 
acter of the sap of the oleander. I am inclined to believe, 
however, that it is rather because the lilies under the hedges 
are remarkably free from moisture. In fact, the overhanging 
hedge collects most of the dew, so that the dew drops do not 
readily gather upon the leaves of the lily plants, and thus, 
perhaps, no opportunity is given for the growth of the fun- 
gus. 

It might, therefore, be found feasible to grow, in alternate 
rows with the lilies, some other crop, which, being higher 
and having more spreading foliage, should keep off the dew. 
A row of stakes with branches wattled among them might 
serve the same purpose and check the virulence, even if it 
did not entirely prevent the recurrence of the disease. 

Explanation of Plate L— Fig. 1, Upper side of a leaf, with two 
spots upon it, showing different stages of the disease ; (a) an early, and 
(&) a more advanced stage. Fig. 2, A section through a diseased spot 
when the disease is far advanced. The hyphse occupy all the tissue in 
the diseased area. Fig. S, A gonidiophore with its gonidia, showing the 
sterigmata and the attachment of the gonidia. Fig. 4, A series of bunches 
of gonidia on an old gonidiophore. Fig. 5, An organ of attachment. (Af- 
ter Marshall Ward.) Fig. 6, Part of a mycelium showing cross branches. 
Fig. 7, Gk>nidia ; (a) an ordinary gonidium; (&) and (c) forms frequently 
assumed by gonidia shortly before germination. Fig. 8, A sprouting gon- 
idium. 

Biological Laboratory^ Mass, Institute of Technology. 
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A new i^enns of Unbelliferse. 

JOHN M. COULTER AND J. N. ROSE. 

(WITH PLATE II.) 

From the interesting collections made in Guatemala under 
the direction of Mr. John Donnell Smith an Umbellifer was 
sent to us for determination, which proves to be the type of 
a new genus. We take pleasure in dedicating it to Mr. 
Smithy whose name should be prominently connected with 
the Guatemalan flora. 

DONNELLSMITHIA. — Calyx-teeth obsolete. Fruit 
roundish-ovate, glabrous, strongly flattened laterally. Car- 
pel flattened laterally, with equal filiform ribs, the intermedi- 
ates distant from the laterals, and a thin pericarp with no 
strengthening cells (or the merest trace). Stylopodium 
wanting. Oil-tubes numerous, rather large, almost contigu- 
ous about the carpel, those of the commissural face more 
crowded and often larger. Seed invested by an oil-secret- 
ing layer which may develop small tubes, especially in the 
commissural region, the face with a deep and narrow sulcus. 
— Slender glabrous perennial, from rather slender elongated 
roots, with temately compound leaves, narrow mostly entire 
leaflets, with involucre mostly present and no involucels, and 

irellow flowers in widely spreading loose umbels which are 
ong-peduncled or sessile. 

D. fiHatonalensis. Glaucous : stem erect, simple or 
branched, 8 to 30 in. high : leaves mostly near the base, 
long-petioled, twice or thrice ternate, with lanceolate to ob- 
long leaflets (i| to 2 in. long, 3 to 6 lines broad), mostly en- 
tire and with revolute callous margin : umbels on long di- 
vergent slender peduncles or the latter often sessile, 5 or 6- 
rayed, with involucre mostly present and of 3 or 4 trifid 
bracts ; rays i to 2 in. long ; pedicels 2 to 3 lines long : fruit 
round-ovate, i to i| lines long. 

Santa Rosa, Dept. Baja Verapaz, Guatemala, 5,000 feet 
altitude, Julv', 1887 (no. 1311 ex. PI. Guat. Tuerckh., qu. 
edid. John Donnell Smith). 

The new genus is probably most nearly related to Eulo- 
phus, from which it differs not only in its root and leaf char- 
acters, but chiefly in its fruit and carpels being strongly lat- 
erally flattened, its seed-face having a deep and narrow sul- 
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cus, and in the entire absence of a stylopodium. In Eulo- 
phus the carpels are decidedly dorsally flattened, the seed- 
face has a broad and shallow concavity, and there is a coni- 
cal stylopodium. Donnellsmithia diners from Museniopsis 
in its tall and slender caulescent habit, foliage characters, 
the absence of a stylopodium, and its more flattened carpels. 
In fact, the low depressed acaulescent habit of Museniopsis, 
and its foliage are strikingly diflferent from the new genus. 

Explanation of Plate IL— Fig. 1, the whole plant; fig. 2, a single 
umbellet; fig. 3, a single fruit; fig. 4, croes-section of the fruit, in which, 
however, the pericarp is too thick. 

Crawfordsrville^ Indiana, 



Leo Lesqnereax.' 

Four names will ever stand first in the list of American 
bryologists, those of Sullivant, Lesquereux, James and Aus- 
tin. The last of the four passed away on the 25th of Octo- 
ber last. Sullivant in 1873, Austin in 1880, James in 1882, 
Lesquereux in 1889 — so the sad list of our losses runs. Not 
only as the pioneers in bryology will the names be associated ; 
the four were, and will be in memory, linked together in com- 
mon study. From 1848 till Sullivant's death, Lesquereux 
and he, living in the same town, were most intimately asso- 
ciated in the study of mosses. Sullivant assisted Austin in 
the determination and issuing of the Musci Appalachiani. 
Finally Lesquereux called to his aid James in the prepara- 
tion of the Manual of the Mosses of North America. 

Of the four Lesquereux reached the most advanced age. 
He was born at Fleurier,Neuchatel, Switzerland, November 18, 
1805, just five years,therefore, before our own Gray. His par- 
ents were of Huguenot lineage and educated their son for the 
church. This plan, however, was interfered with by tack of 
means, and at nineteen the young man was forced to earn 
his own money by teaching French. At twenty-four he be- 
came principal o^ the college La Chaux-de-Fonds in the can- 
ton of Neuchatel, but two years later lost his hearing to such 
an extent that he was obliged to give up this place. To sup- 

1 It is not fitting that the labors of no eminent a botanist should go unnoticed in the 
(tAZETTi. EflTorts have been made to have this sketch written by hands better fitted to 
the task, but their preoccupation hasdevolved it upon one of theeditors(B.). who perforce 
dwells chiefly on his bryological work. 
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port himself he took up the trade of an engraver of watch 
cases and maker of watch springs. He must have devoted 
all of his spare time to researches among the mosses and 
particularly the peat swamps, for in 1844 he presented to the 
local society a memoir entitled, ** Quelques recherches sur 
les marais tourbeux en g6n6ral " — a work of 140 quarto 
pages — and a year later a " Catalogue des mousses de la 
Suisse" of 54 quarto pages. In 1845 he was commissioned 
by the Prussian government to study the peat formation in 
northern Europe. 

In 1848 he came to the United States and settled at once 
in Columbus, Ohio, where he resided until his death. His 
study of the formation of peat naturally led him to take an in- 
terest in the plants which grew in the geologic peat bogs, and 
it is easy to trace the lines of divergence of his two choseji 
subjects. Of his studies among the fossil plants we have not 
knowledge to speak, further than to say that in this field he 
was an acknowleged authority, and it was the one which he 
most loved and was able longest to pursue.^ 

Lesquereux soon became acquainted with Sullivant at 
Columbus, and was employed by him to make a collecting 
tour through parts of the Southern states. The mosses 
which were thus accumulated, together with many others, 
were issued in 1856 under the title " Musci Boreali-Ameri- 
cani," and numbered 416 species and varieties. Of this, as 
well as of the second edition, which appeared in 1865 and 
numbered nearly 500 species, there were only 50 copies. In 
1859, in conjunction with Sullivant, he published in the Pro- 
ceedings of the American Academy (iv. 275-282) ''Charac- 
ters of some new Musci collected by Charles Wright in the 
North Pacific Exploring Expedition under the command of 
Commodore John Rodgers." The work itself, and the plates 
which were prepared for the government, have never been 
published. 

Mr. Henry N. Bolander, a resident of Columbus, re- 
moved to San Francisco early in the 6o's, and sent in a wealth 
of new material from California. Based on this, Lesquereux 
published, in 1863, in the Trans. Amer. Phil. Soc. (xiii. 1-24) 
a paper " On California Mosses,'' in which many new species 
were described. Five years later he prepared the " Cata- 
logue of Pacific Coast Mosses,'* which appeared as the first 
of the Memoirs of the California Academy of Sciences. 

iPmfetwor Lester F. Ward read a paper before ihe Geoloirlral PfK'IttT at New York 
io the holidays, which will deal with this portion of Lefiqaereax'* work. The paper Is to 
b« published Io the iliiwrioaii Otologist, and from it we shall hope to be able to present 
•OBM extrmcts later. 
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In 1872 his sight partially failed him through excessive 
use of the microscope in the examination of Orthotricha. 
The next year his friend Sullivant died. At this time the 
two were preparing for the publication of a manual of mosses 
of North America. The loss of sight and the loss of the 
principal in the movement well-nigh stopped the production 
of the book, and probably would have done so had not inter- 
ested friends urged its completion. Lesquereux therefore 
called in the aid of Mr. Thomas P. James, and under his 
hand was continued most of the microscopic work. While 
this was doing Lesquereux prepared the larger part of the 
letter-press of the Supplement to the Icones Muscorum of 
Sullivant from the notes left by the latter in his herbarium ; 
but firmly declined to have his name appear on the title page 
of the work. In 1879, ^^^^ James, he published in the 
Proc. Amer. Acad. (xiv. 133-141) descriptions of a number 
of new species of mosses. In 1882 James suddenly died, 
and again the long-expected manual seemed blocked. On 
account of failing health Lesquereux was unable to press the 
work to completion and a large share of the editorial work 
was done by Dr. Sereno Watson. The work appeared in 
1884. 

From this time Lesquereux wholly gave up his bryolog- 
ical studies. His bryological books, herbarium and manu- 
script notes on all the mosses he had examined were pre- 
sented to the Museum at Neuchatel, a gain to that institution 
not at all commensurate with the loss to this country. 

Lesquereux was quite conscious of his failing powers, and 
it was often put to his friends in a very pathetic way in his 
letters. In 1886 he wrote in response to some expression 
about his welfare: "Allow me to thank you for your inter- 
est in my health. I have an incurable sickness — old age. I 
can still work on fossil botany, but can not do much.'' About 
two years ago he suffered a stroke of paralysis, which gradu- 
ally increased in extent until death came to his release. 

The following items regarding his family are from the 
Columbus Daily Press^ to which we are also indebted for 
some of the facts above : 

'* He was married in 1830, and his wife was a highly bom 
lady of Eisenbach, Saxe-Weimar, Baroness Sophia von 
Walffskeel, daughter of General von Walffskeel. In relig- 
ion Lesquereux was a Reformed Protestant, or Lutheran. 
The whole world has been benefited by his labors. Although 
residing in this city for many years, he was known to com- 
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paratively few, and his ability can hardly be said to have 
been appreciated here. All who knew him held him in high 
esteem, as he was uniformly kind, courteous and charitable. 
He leaves three sons and one daughter, two of the sons, F. A. 
and Leo Lesquereux, living in this city, and H. C. Lesquer- 
eux in Springfield, Mass. His daughter is Mrs. Anna Ear- 
hart, widow of Edmunds Earhart, of Marion township." 

Lesquereux's retiring disposition prevents us from know- 
ing the full extent of his labors, and, perhaps, the full extent 
of his worth. It is safe to rank him, however, as the second 
bryologist of this country. The country of his adoption 
shares his fame with the country of his birth. His name is 
worthy of a place with those of his warm friends, Agassiz 
and Guyot. 



BRIEFER ARTICLES. 

Dooble flowers of the Epigaea repens*— This species attracted the 
attention of botanists several years ago by its polymorphous stamens and 
pistils, and its tendency to dioeciousness. It occasionally indulges in the 
freak of putting forth double flowers. One locality where these are pro- 
duced year after year is at Plymouth, N. H. The flowers sent for exami- 
nation from this place were large, deep pink in color, and with their 
numerous petals, much prettier than the ordinary single ones. There 
was great variation in the degree of transformation of stamens to petals. 
Three-foarths of the number of flowers examined had two circles of five 
petals each, the inner alternate with the outer, and five stamens alternate 
with the inner petals. The outer circle formed the normal salver-shaped 
corolla with ovate lobes, but the inner was composed of hye distinct and 
very unequal petals with the margins irregularly indented or toothed. 
The filaments of the stamens were broadened towards the top, as if on 
tbe point of expanding into a blade, and bore imperfectly developed 
brownish anthers which rarely contained any pollen. In other flowers 
considerable variation in the degrees of cohesion and adhesion was ob- 
served. It was not infrequent to find two short-formed stamens adherent 
to the base of an inner petal. 

In a few, more double flowers, the transformation of the ten stamens 
to petals was nearly complete, forming three circles which showed all 
stages of transition from a narrowly spatulate form suggestive of a broad- 
ened filament without the anther, to a perfectly formed petal. A notice- 
able feature in these cases was the cohesion of two or more, rarely of 
three, petals of the inner circles, pointing to the formation of an inner 
corolla tube. 

The most curfous change of all had taken place in the pistil, which 
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instead of having the ovoid conical ovary, slender style and five stellate 
stiginas of the typical flower, consisted of leaf-like bodies closely rolled or 
twisted together and an ovary broadened and flattened like an oblate 
spheroid. This conformation of the pistil occurred even in the least 
double flowers, and seemed, therefore, to be the first organ to undergo 
modification. A view of the pistil laid open furnished a fine illustration 
of the reversion of essential organs to leaves. It was composed of five» 
and frequently of six or seven leafy carpels, only slightly coherent at 
base, of a pale green color and thin in texture. The long acuminate 
apex of each was infolded and sometimes inclosed by the wavy-curled, 
involute margins of the basal portion. When the number of carpels was 
more than five, the extra ones were either inclosed within the others or 
appeared as lateral outgrowths from near the base. 

Ovules were entirely wanting in the flowers with three circles of 
petals ; in others a few were found larger and flatter than those of the 
single flower, and passing through intermediate pointed forms to a 
rounded body bearing a miniature leaf at the top. 

The EpigsBa receives so unkindly any attempt to cultivate it, that it 
would be interesting to know what peculiar conditions of its native sur- 
roundings have induced it to produce these double flowers.—ElATE 
Eastman Wilson, Wdledey College. 



EDITORIAL. 

The Gazette greets its friends this new year and decade with fresh 
hopes and promises. The last decade has seen much activity among 
American botanists, and the Gazette has done its share in recording it. 
Much more botanical work is being done in this country now than ever 
before. Nearly all who hold botanical positions have seen the necessity 
of original work. No complamt can be made of the amount being done,but 
there may be a question as to the quality. We believe that the general 
quality of American work is improving, not merely on account of the 
increasing contact with foreign laboratories, but chiefly on account of bet- 
ter general training. Doubtless there are still instances of young men who 
spend a year or two in German laboratories, imbibe their egotism along 
with their methods, and then return with the purpose of enlightening us, 
but these cases are becoming fewer and must presently disappear. But 
if the quality of American work is improving there is still much to be 
desired. There are some workers of whom we are justly proud, but 
there are still many of the kind that have given us an uncomfortable rep- 
utation. Three kinds of work occur to us as especially abundant The 
first is undertaken by those who have no conception of the meaning of 
original work. These are apt to write most voluminously, collating from 
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eodleflB literature, but not contributing a single fact Their measure of 
the value of a paper seems to be the number of foot-note references to 
literature. A second kind of work is really work, but is misdirected. 
The amount of misspent energy in scientific work is simply appalling. 
Some trivial subject is taken which amounts to nothing when completed, 
illustrating the saying, " what's true is not new* and what's new is good 
for nothing.'' A third class lay hold of subjects which are important 
enough, but are in such a tremendous hurry that one can not easily dis- 
sociate what they have seen from what they have guessed at An itch for 
publishing is the spur which causes the natural American haste to break 
into a gallop. To present raw and undigested material to the botanical 
public is to have it all rejected. 

Oar attention has lately been called to these various kinds of botani- 
cal work, and we have taken this opportunity to speak of them. There 
is one defect, however, which is apt to be found even in good work. It is 
a defect which usually marks a beginner, and that is generalization. Pa- 
pers with a small fact or two and world-wide generalizations are too com- 
mon. It is well to remember that generalization is always unsafe, should 
never be ventured upon by a beginner, and is too often an indication of 
lack of facts. Qeneralization is only easy to one unembarrassed by facts. 
Happy is the veteran botanist who has no such youthful attempt to look 
back upon. If we could make all American botanists understand that it 
is their mission to collect facts with the most painstaking care, and to 
record them in the simplest possible way, the new decade would bring 
lasting honor to American botany. 



CURRENT LITERATURE. 

BitolloUiecA BotanlcA. 

We are gratified that this excellent series of monographs continues 
to be issued, for at the outset we apprehended their early discontinuance. 
Whil«« the series is an expensive one for the purchaser, we can hardly see 
how it can fail to be a more expensive one to the publisher. The elabor- 
ate style of the letter press and the exquisite plates are not equaled so 
far as we know, and we hope for a long continuance of the serial and wish 
for it an increasing constituency that it deserves. The fifteenth and six- 
teenth' parts are before us. In the former Dr. C. R. G. Schumann gives 
an account of the anatomical structure of the bud-scales of Conifer» and 
woody dicotyledons. The usual review of the literature of the subject 
precedes the paper. Dr. Schumann discusses the epidermis of both outer 

I Heft 15.— Anatomtsche Studien ilber die KnoHpeiischuppeD tod Coniieren and dico- 
Cjlen UolKgewich»en. 4to. p. 87. pi. 5. 

Hefi 16.— Beitrflge fur Morpholoirie und Anfttomie der Diotooreaceen. 4to. p. 85. pi. 5, 
CuMl : Theodora PlBcber. 1889. Bach M. 10. 
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and inner sides, its cuticle, thickening, wax excretion and hair structures; 
the parenchymatoas, collenchymatous and sclerotic elements of the fun- 
damental system ; the formation and character of the periderm ; the inter- 
cellular spaces and secretion reservoirs, and the vascular himdles. The 
memoir is illustrated with forty-six figures on five plates. One hundred 
and thirty-five species of plants are listed hy the author as having been 
examined. 

In the latter Emil Bucherer offers contributions to the morphology 
and anatomy of the Dioscoreacese. His researches refer specially to 
Dioscorea Batatas, D. sinuata and Tamus communis, and can not readily 
be summarized. 

Boleti of tlie uuited States*' 

Nothing stimulates the study of a group of plants more than a good 
synopsis of the species. This is especially desirable when the group is 
absolutely unapproachable, except by the trained specialist The my- 
cologists are rapidly arousing interest in their department by the prepa- 
ration of just such monographs as the one before us. Boleti in the her- 
barium are decidedly difficult, for thay are so fleshy and perishable that 
the natural form and coloration have, to a large extent, disappeared. 
Professor Peck deserves the thanks of mycologists for thus seeking to 
facilitate the study of a group difficult, not only in the imperfection of 
its preservation, but also in the widely scattered publication of our Amer- 
ican species. The Hymenomycetes Europwi contains 100 species, while this 
paper presents 110, 36 of which occur also in Europe. This large number 
of endemic species indicates that the United States is rich and peculiar in 
its Boleti. The three genera are Boletinus, Boletus and Strobilomyces, 
containing 5, 108 and 2 species respectively: The large genus Boletus is 
divided into 15 tribes, and of the 103 species 6 are new, 33 bear the name 
of Peck as author and 21 that of Frost 



Minor Blottce*. 

Mr. T. S. Bbandeqeb has published a pamphlet of 116 pages, with 12 
plates and a map, containing a list of plants collected by him in Lower 
California during 1889. It is a reprint from the Proc. Calif. Acad. 8ci. 
8er. 2, Vol. ii, pp. 117-232. From the wealth of new material this paper 
presents, it is safe to infer that southern Lower California is a new coun- 
try botanically. Many of the plants listed have not yet been determined 
as to their species, but in this first study of the collection Mr. Brandegee 
describes over 80 new species, and a new genus of Composited, Alvordia 
by name. Dr. George Vasey has determined the grasses, among which 
are three new species. To Dr. C. F. Millspaugh was given theEuphorbi- 
acese, among which he finds 14 new species, half of which belong to the 

iPscK Charueb H.— Boleti of the United State8. Bulletin of the N. Y. State Maaenm. 
No. 8. September, 1889, pp. 73-166. 
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g^aas Eaphorbia. Dr. H. W. Harkness gives a list of the fungi collected, 
amoDg which is a new Puccinia. Over 100 new species already described 
from a single season's collecting, with many species remaining undeter- 
mined, surely speaks well for the botanical riches of Lower California. 

In the last numbers (87 and 38) of Engler <& PrantPs Die natur- 
lichen P/lamenfamilien several orders are presented by Dr. O. Drude, 
chiefly the Ericaceae. We note the following changes in North Ameri- 
can forms as given in Oray's Synoptical Flora. Olethra is made the type 
of a separate order, ClethraceflB. Pyrolacese are again kept apart in a dis- 
tinct order, which includes the tribe Pjrrolese and the suborder Mono- 
tropese of the Synoptical Flora, Moneses being included in Pyrola. In the 
order Ericacese, Phyllodoce of Salisbury is again separated generically 
from Bryanthus ; Lyonia Nutt. is restored as a genus and made to in- 
clude Cassandra and the section Eubotrys of Leucothoe ; Arctous, one of 
Gray's sections of Arctostaphylos, is made a genus, and contains our 
Arctoetaphylos alpina. 

Db. Oliver R. Willis has just revised Wood's ** Lessons in Botany." 
In these days of laboratories and microscopes, even in high schools, there 
is a demand for elementary instruction in plant tissues, as well as for el- 
ementary physiology. The older text-books, in order to keep in the 
market, must meet this demand, and the present edition of the well- 
known text-book mentioned above has this in view. We are glad to see 
that the editor emphasizes the necessity of laboratory work, and presents 
the text-book merely as a full and illustrated catalogue of things that can 
be seen in the study of the plants themselves. The advantage of such 
change in our text-books is not only that it meets a demand, but helps to 
create one. 

The eighth part of the Muscologia Ghdlica* has come from the author 
and publisher. It includes the genera Webera with 15 species, Bryum 
with 39, and 9 species of Mnium. The plates, however, do not quite com- 
plete the genus Bryum. The author is entirely conservative in regard to 
nomenclature, and follows Schimper almost without change in the entire 
work thus far. This is convenient, but hardly defensible. In the two 
difficult genera which are treated in this part Mr. Husnot has reduced a 
number of species to the rank of varieties. 



OPEN LETTERS. 



Once more about the, weeds. 

While not unmindful of the substantial aid that the botanists of the 
country have rendered me in the study of our weed pests, the writer, in 
view of the task imposed by the Biological section of the A. A. A. S. at 
its Toronto meeting, namely, the preparation of a paper upon " The Mi- 

iRtuoot. T.— Muscologlft OftlHca, deaoriptlons et figures des moimes de France et des 
ecmtrtes vofsines. 8**, pp. 225-256, pi. LXI-LXVIII. Cahan (par AUiia, Ome); the author. 
IBM. 5 fir. 
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f ration of our Weeds," bega another favor of the readers of the Qazbtte. 
t is to kindly report to the undersigned tbe advent (or disappearance) 
of any weed in their section of the rountry within the past five, ten or 
more ^ears, and if possible the method by means of which the species he- 
came introduced (or eliminaUd). In the preparation of such a paper it 
is not enough to go to the boolcs. The personal observntiona of the man; 
"' B botanists of to-day are necessary in order to bring the treatment 



down to date. With such assiatance there will be no excuse if the com- 
piler fails to present matter of permanent value to both tlie growl 
crops and botanical science.— By bon D. Kai^ted, Nev Brwuurick, 1 



Nostoe prani forme. 

I notice in the November Oazbtte (p. 291) that Professor C. B. At- 
well makes a singular remark on Noetoc prnniforme with reference to 
my Freab Water Algffi, saying that when my volume appeared this nostoc 
was not mentioned. The fact is, more is said o( this species than of any 
other. Prof. Alwell ought to re-read page 284 and the lower half of page 
279. Francis Wollb. 

BdlMtem,I^n. 

Ribes aureum. 

In tbe Botanical Oazbtte for November is a note by Mr. F. W. 
Anderson on tbe fruitof this species. 

Here, in EAstefn Oregon, the two forma with the yellow and black 
fruits are found. The former is very abundant, the latter more rare. 
" Yellowish, turning blackish," certainly does not apply to our forms any 
more than it does to those mentioned by Mr. Anderson as found in Mon- 
tana. 

In all the books, so far as I have seen, the leaves are said to be " con- 
volute in the bud." I have examined many of tbe yellow-fruited form 
and find them invariably involute in the bud. Tbe black-fruited form 1 
have never had opportunity to examine in this respect. 

Union, Oregon. Wm. C. Cusick. 



NOTES AND NEWS. 
The kabe Crohn Aiabamensu, E, A. Smith, is described and illus- 
trated in Garden and Fbrett (Dec 11). 

Oekald McCarthy, of the North Carolina Experiment Station, is 
preparing a historical paper on Carolina botany, end desires to purchase 
or borrow authentic portraits of tbe elder Michaux, Pursh, Elliot aud 
Walter. 

Acta Uorti PETBOix>LrrAKi, vol. x. part 2 (I8S9) contains several 
articles dealing with the Siberian flora, and hence of interest to North 
Amtiricjin hnijiniatB. A list of plants collected bv Slowiowin the Kirghis 
>ne of the plants of N. E. 8il>eri8, represent some of 
ate E. R. von Trautvetter. C. Winkler describes 20 
I Turkestan, all of the genuu Cousinia. F. ab Herder 
lis plants of the Raddean collection of Eastern Siberia, 
laining the Chenopodiaceie and Amarantacete. E. 
phieal sketch of Trautvetter, with portrait, and C. T. 
N. M. Przewalski, also with portrait. 
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Ik thk December QaaeUe^ p. 318, reference was made to the fact that 
Amo6 Eaton had sent three specimens of roses from the same bush to 
Sir Jueeph Smith, who determined them to be as many distinct species. 
The specimens were sent by Dr. Bigelow and the story narrated by Amoe 
Eaton (see Watson, Proc. Am. Acad. 20. 328). 

The first fascicle of economic fun^, issued by A. B. Seymour and 
F. S. Earle, is now ready. The series is mtended to supply a set of au- 
thentic specimens to illustrate the diseases of useful and noxious plants. 
The first fascicle contains 50 species, and is a general collection of de- 
structive parasites, especially those of the vine and rose families. The 
price is $3.00 for specimens in envelopes, or $3.50 for a copy mounted in 
book form. 

Thb last annual report of the state botanist of New York, dated De- 
cember 10, 1888, has just appeared. Besides the usual lists of additions 
to the herbarium, it contains descriptions of 44 new speoies of fungi, 
with a synopsis of the New York species of (MUopilus (14 species), and 
two plates. Our species of ClitopUus seem to be peculiarly American, but 
2 of the 14 occurring in Europe, and 10 of them having been described 
by Mr. Peck. 

In the Journal of Botany (Dec.) is the second report of the commit- 
tee appointed by the British Association to report upon the disappearance 
of British plants. The alpine plants are especially the sufierers, and 
many of them are entirely extirpated from their well-known haunts. 
The blame is laid chiefly upon dealers and collectors, the summer visit- 
ors being only indirectly responsible. A list of 55 species is given, which 
are either extirpated or nearly so. 

In the BuUHin rf the Jbrrey Botanical Club for December Prof. Jos. 
Schrenk has a paper on *' The floating tissue of Nesaoa verticillata," in 
which is described, with the aid of three handsome lithograph plates, the 
same tissue which Scbenk in his recent monograph (see this journal 
xiv. 317) calls aerenchyma. Professor Schrenk inclines to the opinion of 
earlier students of this tissue that it is not so much an adaptation for 
aeration as for floating the shoots. 

In a paper recently (Nov.) read before the American Academy b^ 
Dr. Qeo. L. Qoodale, the author gave some results of a series of expen- 
ments on the effects produced on some tropical plants by a temperature 
of 40 to 34 degrees. Briefly stated they are as follows: (1) no physical 
injur V apparent to the cell- wall ; (2) effect on protoplasmic contents 
merely a reduction of rate of circulation ; (3) no appreciable change in 
the size of sap-cmvities ; (4) a notable reduction of the power of plasmo- 
lytic agents, plainly pointing to a diminution in the power of absorption. 

As THERE continues to be a call for the key to the genera of mosses 
published in 1886 by one of the editors (B.), the announcement is made 
that the edition is now entirely exhausted. There is reason to think that 
this key has been helpful to a considerable number of the less experi- 
enced students of mosses and has perhaps encouraged s^^me to undertake 
their stud v. The author has, therefore, with the hope of still further in- 
creasing the number of amateurs, undertaken the preparation of keys to 
the species of the larger genera of mosses, and hopes to republish the* key 
to genera with this additional matter at an early day. He would be thank- 
ful therefore, to have any errors or omissions in the key to genera 
pointed out. 
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An INTEBB8TTNO listof Alaskan planta is published in Proo. Nat Mu- 
seum, vol. xii, pp. 217 and 218, among the scientific results of explorations 
by the U. 8. F. Com. steamer Albatrosd, in 1888. The plants are named 
bv Dr. Qeorge Vasey, and give information concerning a region that is 
always interesting and too little known. Fifty-nine species are enumera- 
ted, 7 of them being Ck)mposit8B, 5 CyperacesB (4 of which are species of 
Eriophorum), 4 each of KosacfSB and 8crophulariaceflB, 8 each of Ramun- 
culaceflB. SaxifragacesB, Ericacese, Qramineseand Filices, the rest scattered 
through various orders. 

The Indiana Academy of Science met in Indianapolis December 
30 and 81. Of the 72 titles presented nearly 20 were botanical. The sub- 
jects were as follows: Some remarkable floral variations, C. W. HargiU; 
Some anatomical structures of Epipheeus, E, if. Fisher/ Stem characters 
in Composite, HarrySeaton ; Some mdiana mildews, M, A Brannon ; 
Plant reproduction, IF. J. SMlman; Plants new to Putnam county, C T, 
McDougal; Plants new to Vigo county, and Some new Compositse, W, S, 
BkUchiey; Determination of lower plants, and The trees of Indiana, SUzn- 
ley CauUer; Development of the macrospore of Isoetes, and Method of 
sectioning delicate structures, Dougku H, Campbell : Variation of plants 
immature seeds, /. C. Arthur; The ** snake cactus,** Stone characters in 
Nyssa, Distribution of Corn us, Epiphegus and Mycorhiza, and The Na- 
tional Herbarium, John M, CouUer. 

AoATHis AUSTRALis (the E[auri) is the monarch of the New Zealand 
forests, and although it does not rival the giant Sequoias of North Amer- 
ica in its extreme height and circumference, it excels them in the intrinsic 
value of its timber, which possesses a larger number of good qualities than 
an^ other pine known to commerce. The interior of a large Kauri forest 
affords one of the most impressive scenes in the colony. Smooth gray 
trunks rise on all sides, like massive columns, perfectly straight and sym- 
metrical to a height of 80 feet or even 150 feet, with a diameter of from 4 
to 15 feet or upwards. In addition to its exceedingly valuable timber, 
this tree furnishes abundance of resin known as Kaun gum, large quan- 
tities of which are also dug up at a depth of 6 to 7 feet from the ground 
once covered bv primeval forests of this tree.— Ckirdiner^s Chronide, The 
Kauri pine is illustrated in Chrden and Fared of December 4. 

The trustees of the Missouri Botanical Garden, in pursuance of the 
policy outlined in this journal, xiv, 288, announce the establishment of 
six scholarships for "^ garden pupils," which are to be awarded before the 
first of April by the Director upon competitive examination. These 
scholarships are open to young men between 14 and 20 years of age, of 
good character ana possessed of at least a good elementary English edu* 
cation. They may be held for not more than six years if suitable ability 
and fidelity are manifested. Such pupils are to be re^rded as appren- 
tices of the garden, and are to be required to work in it under the direc- 
tion of the head gardener during the first year for 9 to 10 hours daily; in 
the succeeding years not more than 5 hours daily, the remainder of their 
time being taken up with instruction and reading in a graded course in- 
cluding practical and theoretical topics pertaining specially to a garden- 
er's woriL In addition to comfortable lodgings, convenient to we gar- 
den, each pupil will receive wages amounting to $200 for the first year, 
$250 for the second and $300 for the succeeding years. Applications for 
these scholarships must be in the hands of the Director (Dr. William Tre- 
lease) not later than March 1. The examination will be held at 8t. Louis 
on Tuesday, March 4, and the successful candidates will be initiated in 
their work on the Ist of April. Further information may be obtained 
by addressing the director. 
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Uidescribed plants fron Gnatenala. VII. 

JOHN DONNELL SMITH. 
(WITH PLATES III and IV.) 

Oxalis dinidiata (g Euoxys Progel in FI. Brasil.) — Smooth 
except insertion of petioles and oi leaflets : rhizome tuberose, 
woody, dentate with thick ovate reddish scales : leaflets ter- 
nate, subcoriaceous, purple and linear-punctate beneath, 
lobes widely diverging and oblong-rhomboidal, the exterior 
one of lateral leaflets reduced to a cuneate wing : scape little 
exceeding leaves, 4-6 inches long, umbellately 4-flowered : se- 
pals lanceolate, apex biglandular : corolla more than twice 
longer (5-6 lines), purple ; longer fllaments ciliolate, edentu- 
late : styles barbate : capsule lanceolate-oblong, a little exceed- 
ing calyx, cells 3-4-seeded. — Lo»v grounds near Coban, 
Depart. Alta Verapaz, alt. 4,300 feet, April 1889, J. D. S. 
(Ex PI. Guat., qu. edid. J. D. S., 1682.) 

Hanboria parviflora. Botan. Gazette, xiii, 2^. — Leaves 
undivided and oblong-lanceolate, or 2-3-partite, margin 
entire or coarsely dentate : monoicous flowers from same or 
distinct axils, peduncle of the female twice exceeding raceme 
of the male : fruit obliquely ovate-lanceolate, sparsely echi- 
nate and tuberculale. — The characters, completing descrip- 
tion, are drawn from my collections in clearings at Pansam- 
al^, April, 1889, the stems, many yards long, forming 
thickets. (Ex Pi. cit. 1509.) 

Styrax Gnatemalensis. — Tree 30-40 feet high ; pubescence 
of branchlets, petioles and inflorescence stellular, flavescent 
sprinkled with red ; leaves glabrous, membranaceous, oval 
or obovate, acuminate, base acute, entire, 3-4 inches long, 
half as broad : flowers nodding, 5-8 in a terminal short loose 
raceme, also single or geminate from upper axils, 8 lines 
long : calyx sub-equaling pedicel and petioles, truncate, 
teetn nearly obsolete : petals twice exceeding calyx, canescent, 
one-third-adnate, imbricating, oblong, obtuse: shortly mon- 
adelphous stamens inserted below throat : ovarv one-third- 
immersed,ovules about 24. — Sasis, Depart. Alta Verapaz, alt. 
5,000 feet, April, 1889, H. Helmrick (Ex PI. cit. 1690.) — 
S. grandifolia Ait. diflfers by discolorate leaves, toothed 
calyx, long raceme ; S, glabrescens Benth., ex descript. also 
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a related species, by ovate leaves, half-larger flowers, 
obovate petals, etc. 

Solannm olivaBforme. Botan. Gazette, xiv, 28. — Matured 
fruit strongly compressed, sides unequally convex, margin 
winged : seeds orbicular, granulate. — Barrancas of Rubel- 
cruz, Depart. Alta Verapaz, alt. 2,500 feet, April, 1889, J. 
D. S. (Ex PI. cit. 1785.) 

Campanea pictarata. — Repent at base, rufo-villose : leaves 
scabrid above, pubescent beneath, crenate, inaequilateral ; 
the larger of the pair oblong-lanceolate, 5-7 in. long, exceed- 
ing peduncle ; the other ovate-lanceolate : pedicels 3-4-fascic- 
ulate, chiefly simple, 1-3 inches long ; bracteoles minute : 
calyx segments smooth within, lanceolate, 9 lines long : corolla 
greenish-white and hairy without, pure-white within ; tube 
campanulate,twice exceeding calyx ; purple serial markings of 
bilabiate limb punctiform near margin, larger or oblong else- 
where, erect upper lip half as long as tube and bifid, spread- 
ing lower lip shorter and trifid, lobes semi-orbicular and en- 
tire : filaments curving ; purple-spotted anthers cohering in 
8-lobed circle : ovary nearly free, glands connate in a ring. 
— A pseudo-parasitic shrub, 3-4 feet high, collected by Baron 
Von Tiirckheim and myself at an altitude of 6,000 feet in the 
Alta Verapaz forests, Apr., 1889 (Ex PI. cit. 1501). — In 
size and coloring of flowers scarcely inferior to C grandi- 
flora Dene, and with its corolla, stamens and glands. The 
indument, foliage, inflorescence and calyx are nearly those 
of C (Erstedii Klotzsch. 

Explanation of Plate III.— Fig. 1. upper part of plant. Fig. 2, 
flower laid open. Fig. 8, anthers. Fig. 4, ovary. Fig. 5, portion of 
upper surface of leaf. Fig 6, hair of indument. ( Figs. 1 and 2 are natural 
size ; the others are variously magnified.) 

Carpinus Amerieanas Michx., var. tropicalis. — Branchlets, 
petioles, leaf-nervatures, rhachis and nuts pubescent : fertile 
spikes 2\ inches long, nearly thrice exceeding peduncles, 
about 20-flowered : bractlets small, oblong, obtuse, mucron- 
ate, minutely hastate on one or both sides, otherwise nearly 
entire. — Chicoyonits, Depart. Alta Verapaz, alt. 4,300 feet, 
April 1889, J. D. S. (Ex. PI. cit. 1667). To the variety is 
referred also no, 14.4,6 Lehmann PL GuatemaL Costaric. Col- 
umbiancB^ collected in same department, May, 1882. JVos. 
2606^ 2607 Bernouilli & Carlo FL GuaternaL are cited by Mr. 
Hemsley as C Americanus. The genus is otherwise unre- 
corded from any locality south of Florida. 
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'*Tradescaitia sabscaposa, sp. nova. Glabra: foliis omnibus 
subradicalibus, subsessilibus latissime oblongis, subito 
acutatis: panicula 10-25 ^^' longa, longe pedunculate, 
oblonga, composita, floribus plurimis condensatis : petalis 
purpureo-roseis, venosis : staminibus perfectis 6, filamentis 
glabris ; antheris ellipsoideis, longitudinaliter dehiscentibus, 
in connectivo subquadrato lateraliter sessilibus : ovario apice 
glanduloso-piloso. — Species T. Warszewiczianae, Kunth 
et Bouch^ (C. B. Clarke in DC. Monograph, iii. 302), 
proxima. Pseudoscaposa ; bracteae inferiores 1-3 cm. longse, 
non cum foliis consimiles. Quam a sepalis herbaceis, tam a 
petalis coloratis antherisque, Tradescantise potius quam 
Spironemati aflSnior. CI. Hasskarl autem T. Warszewic- 
zianam quasi Spironematis speciem notaverat." C.B.Clarke 
Iff ////. 23 Dec, 1889. — Rock-crevices, Santa Rosa, Depart. 
Baja Verapaz, alt. 5,000 feet, July, 1887, von Tiirckheim 
(Ex PI. cit. 1 2 13). Distributed by me as Sfironema sp. 

Aspleniun Vera-pax. Botan. Gazette, xiii. 77. — ^This fern, 
supposed to have oeen undescribed, is now referred to A. 
Riedelianum Bong., a species reported only from some of 
the southern provmces of Brazil. 

Nephrodiom daale {Lastred), — Rhizome epiphytal, sar- 
mentose, very stout, densely clothed with long scales : stipes 
scattered, smooth, 10-18 inches long: twice to thrice longer 
fronds and their divisions deltoid-lanceolate, coriaceous, 
glabrate, decompound, dimorphous ; lower secondarj' 
pinnules of sterile frond 2 inches long, cut nearly to rhachis 
into elliptic decurrent insequilateral lobed segments 8 lines 
long; fertile frond and its divisions a third smaller, the 
distinct contracted oblong segments crenate-lobed with con- 
cave upper surface : sori confluent from the first, filling the 
whole surface of frond throughout ; indusia large, imbricat- 
ing, persistent, sinus shallow. — Pansamala forest, alt. 4000 
feet, Jan., 1889, Turckheim (Ex PI. cit. 1408). — An anom- 
alous species, and with nearly the indusium of N, 
fragrans Rich. 

ExPLA.VATiON OF Plate IV. — Fig. 1, Fertile pinna, \ nat size. Fig. 
2, upper surface of a fertile secondary pinnule, nat size. Fig. 3, lower 
•urtace of a pair of the above. Fig. 4, sori magnified. Fig. 5, sterile 
pinna, \ nau size. Fig. 6 pair of sterile secondary pinnules, \ nat size. 
Fig. 7, Rhizome. 

Ballimore^ Md. 
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A Reyision of North American Cornaeese. L 



JOHN M. COULTER AND WALTER H. EVANS. 

The term ''North American'' implies the customary 
limitation north of Mexico, an unnatural one, but necessary 
in the present state of our information. 

The three genera of this order represented in North 
America are so different from each other that they have 
often been separated into as many orders. Our purpose^ 
however, is not to discuss their ordinal relationships, but 
merely to present their species. For this reason, we give no 
generic descriptions, but accept the genera as ordinarily un- 
derstood. We are greatly indebted to the following persons,, 
who promptly put at our disposal the collections which they 
own or have in charge : Dr. Sereno Watson, Dr. George 
Vasey, Professor E. L. Greene, Professor John Macoun, 
Mr. John Donnell Smith, and Mr. I. C. Martindale. 

Under each species the general range is first given, fol- 
lowed by a list of collectors whose material we have exam- 
ined. This fact should be clearly understood, as an exhaust- 
ive list of stations and collectors is not intended. It was 
thought better to include only those specimens that had 
passed under our observation, and so avoid all possible con- 
fusion. 

CORNUS Tourn. — The involucrate and non-involucrate 
flower-clusters furnish the first and most evident grouping of 
the species. The non-involucrate species are the most per- 
plexing, and in several instances evidently intergrade. 
Among them the character of the pubescence is very impor- 
tant, being straight and appressed or silky. In the former 
case the hairs are attached at or near the middle, are very 
stiff and more or less tuberculate-roughened, and are char- 
acteristic of the genus. Such hairs are almost universally 
found upon the upper leaf-surfaces of Cornns^ but upon the 
under surfaces they may be replaced by a loose and silky 
pubescence, which is attached near one end, and is not rigid 
or tuberculate. As is to be expected, both forms of pubes- 
cence may occasionally be found upon a lower leaf-surface, 
but these characters are generally quite constant. The 
stones, in most cases, furnish excellent specific characters, 
though in some species they are so exceedingly variable 
(notably so in C, stolonifera) that they can only be used in 
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a negative way. The specific relationships are in some cases 
quite intricate, so that they can not be expsessed in a lineal 
arrangement. Whenever these closely related species over- 
lap in range, many puzzling intermediate forms are found, 
but if they be accepted as such they are easily understood. 
At a distance from the regions of overlapping these species are 
as distinct as any. A notable illustration of intermingling 
species is to be found in the Lake Superior region, where 6. 
slolotii/era^ C. aspertfolia^ and C Baileyi exhibit many inter- 
mediate forms. Another such region is to be found along 
the Pacific coast, especially from Washington to Northern 
California, where C stolonifera and Cpubescens intergrade. 
C. glabrata of the Pacific coast finds its Atlantic congener in 
C candidissima^ but they are so far dissociated that there is 
no longer any confusion. C stolonifera is the species of 
widest range and characters, and seems to have points of 
contact with almost all the other non-involucrate forms. 

'Flowers greeDish (except in no. 2), in a cloee cyme or head, sur- 
rounded by a conspicuous involucre of 4 to 6 white petal-like bracts : fruit 
bright red. 

H-Low and herbaceous, from a slender creeping subterranean root- 
stock. 

I. C. Canadensis Linn. Spec. 117. Stems simple, 7.5 to 20 
cm. high : leaves scarcely petioled, mostly in an apparent 
whorl of 4 or 6 near the summit, oval, ovate, or even obovate, 
pointed at both ends, somewhat appressed-pubescent on 
both sides, 2.5-7.5 cm. long, .8 to 3.8 cm. wide; near the 
middle of the stem a pair of smaller leaves, and scale-like 
bracts below: peduncle 1.2 to 3.8 cm. long: involucral bracts 
4, white or cream-color, ovate (often broadly so), 6 to 16 mm. 
long: fruit globular ; stone smooth, not flattened, a little 
higher than broad (2.5 mm. high, 1.5 mm. broad). 

Hob, Across the continent as far north as forests, and extending 
southward in damp cool woods to New Jersey, N. Indiana and Minnesota, 
and in the western mountains to Colorado and N. CaliforniH. 

Speeimens examinrd : AlasVsL (Kellogg ^, 135), head of the Yukon 
{U, Schwatka), Unalaska (AlbairosB Exped., HarringUm)^ Sitka (Bimgardy 
Bimhoff ) ; British Columbia ( To/mtf , Wallace, Mactfun) ; Saskatchewan 
{Bcurgeau); Labrador {Turner, Mann, Stores, Anspach); New Brunswick 
(X D, Smith, Otbom) ; Maine (Roun(h,Redfield) ; New Hampshire (Meehan) ; 
Vermont (Ptingle) ; Massachusetts {Oaken, Marong) ; New York (Clinton) ; 
Pennsylvania ( Traill Oreen, Noll, Thfibrock) ; Ontario ( Macoun 525, Billings) ; 
Michigan (CTdrA^): Wisconsin (LhjugUiss); Colorado (Ihrry 437); Mon- 
tana (IFa/jon); Idaho { OndUr) ; Washington (Wilkes' Exped, 589, LyaU, 
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Sukidoif, G. R. Vamy 480) ; Oregon (Dwrand, Hall 220) ; California (Bdan- 
aer 4776). 

2. €• Soecica Linn. Spec. 1 18. Stems sometimes branch- 
ing above, 5 to 25 cm. high : leaves sessile, all opposite, be- 
coming smaller downwards, ovate or oval, acute, nerves all 
arising at or near the base, appressed-pubescent on both 
sides, uppermost leaves 1.2 to 3.8 cm. long, 1.2 to 1.8 cm. wide: 
peduncle 1.2 to 3 cm. long: involucral bracts 4, white or 
creamcolor, ovate,6to 12 mm. long : flowers dark purple : fruit 
globular; stone flattened, mostly with a shallow furrow on 
each face, acute, as broad as high (3 mm.). 

Hah. From Newfoundland and Labrador to Greenland and Alaska. 

Specimens examined: Labrador (Stores); Alaska {Harrington, DaJl); 
Behring Straits ( Wright) ; Kowak river (McLenegan) ; Norton Sound 
(Bannister) ; St Paul, Kodiak Is. (Beard in 1889). 

3. C. Unalascbkensis Ledebour, Fl. Ross. 2. 378. 
**Leaves subequal, sessile, oblong, 5 to7-nerved almost from 
the base ; upper ones verticillate : umbel peduncled, invol- 
ucrate : calyx-teeth ovate-lanceolate, acute." 

Hab» Island of Unalaska. Collected by Eschscholtz and Chamisso. 
The species is included in Rothrock's Fl. Alask., not as having been coK 
lected by him, but as having been reported to occur. 

We have seen no specimen of this species, and simply translate 
Ledebour's description. In his remarks upon the species he says : ** It 
differs from C Suecioa in its upper leaves being verticillate ; from C. 
Canadensis in its leaves being 5 to 7-nerved and all nearly equal (the 
lower ones not much smaller) ; from both in its narrower leaves and in 
its calyx-teeth being longer, narrower and more acute." The flower 
and involucral leaves were unknown to the author. 

-4—4- Shrubs or trees. 

4. C. florida Linn. Spec. 117. From a low shrub 
(towards its northern limits) to a tree 9 to 12 meters high (at 
the south): petioles 5 to 18 mm. long ; leaves ovate or elliptical, 
occasionally somewhat obovate, acuminate, mostly acute at 
base, minutely appressed-pubescent above, whitish beneath 
and with sparse mostly appressed-pubescence, 6 to 14 cm. 
long, 3.5 to 9 cm wide: involucral bracts 4, white often 
tinged with red, obcordate or with callous notch at apex, 1.2 
to 5 cm. long, 1.2 to 4 cm. wide ; head of flowers 6 to 14 mm. in 
diameter : fruit ovoid, crowned with a narrow persistent calyx ; 
stone ovoid, smooth, 6 to 8 mm. high, 4 to 5 mm. broad. 

Hab, From Southern New England, Ontario, and Minnesota, to 
Florida and Texas. 
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Specimens examined: Ontario (Mcuxjun 101); Michigan (Clarke); 
Indiana (QmUer^ Thomson^ Evans); Ohio (Sullivant); Pennsylvania (BMer, 
Martindale, Miss Davis) ; Maryland (J. D. Smith) ; District of Columbia 
(Arry, O, R, Vasey); Virginia (A. H. CuHiss); West Virginia ( X /). 
Smith); South Carolina (if. A, Ouriiss); Georgia (G. R, Vasey); Missis- 
sippi (Whinery); Texas {Hall 266); Indian Territory (ib/m^ 153) ; Ar- 
kansas {Bigehw). 

5. €. Nattallii Audubon, Birds, t. 467. Resembling the 
last but becoming taller ( 15 to 24 meters high) : petioles 6 to 25 
mm. long ;• leaves mostly obovate, generally woolly pubescent 
beneath and with intermixed appressed hairs : involucral 
bracts 4 to 6, narrowly oblong to obovate or even round, 
obtuse, abruptly acute, or acuminate, larger (3.5 to 7.5 cm. 
long, 1.8 to 6 cm. wide) ; head of flowers larger, 1.4 to 2 cm. 
in diameter : fruit crowded among abortive ovaries, crowned 
with the broad persistent calyx, larger; stone 8 to 10 mm. 
high, 7 to 8 mm. broad. 

Hab, From British Columbia and Vancouver Island, through the 

Pacific States to Southern California. 

Specimens examined : British Columbia, Frazer river (Lyall, Maooun 

528); Buzzard Inlet (Macoun) ; Vancouver's Island (Wood); Washington 

( Wilkes's Exped,, Suksdorf, Brown, Q. R Vasey 141) ; Oregon ( TUmie, Hall 

219, Howdl 176, W. S. Carpenter 121); California {HaHweg 1763, Bdander 

3966, Brewer 1444, 2675, I\irry & Lemmon 150, /. O. Lemmon, Oreene, Mrs, 

Ames, Mrs. Austin, 0, R, Vasey), 

* * Flowers yellowish, in sessile umbels, appearing before the leaves, 

involacrate with 4 small deciduous bracts: fruit dark blue. 

6. C. sessilis Torr. in Durand PI. Pratten. 89. Shrub 3 
to 4.5 meters high with greenish bark : leaves short-petioled, 
approximate, ovate, short acuminate, nearly smooth above, 
pale beneath and with appressed and silky pubescence, 5 
to 9 cm. long, 2.5 to 6 cm. wide: umbels terminal but be- 
coming lateral by the development of the shoot ; involu- 
cral bracts 6 to 8 mm. long, about as long as the slender 
silky pedicels: fruit oblong, 12 to 15 mm. long, 6 to 10 mm. 
broad ; stone oblong, somewhat pointed and longitudinally 
ridged, 9 to 11 mm. long, 4 to 5 mm. broad. 

Hob. Wet ravines and foothills, Northern California. 

Specimens examined: California, with no station {PraJUen, Bigehw, 
Bolander, Mann, Ihrry 776, G. R, Vasey) ; Upper Sacramento {Hooker & 
Oray, Greene), American river {Stale Swrey 204), McCloud's River (Lem- 
mon), Placer county (O, R, Vasey), Butler county (no collector indicated), 
Humboldt county {Rattan). 
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In previous descriptions mature fruit has not been described. Spec- 
imens collected by Dra. Hooker and Gray, on the Upper Sacramento^ 
show mature fruit and much Urger than was expected. In the dried 
state the color is hard to determine, as the fruit then has the color of 
dried prunes. Our conclusion is that it is a dark blue, but it is barely 
possible that it may be a dark red. 

• * * Flowers white or cream-colored, cymose, not involucrate : 
fruit white, lead-color, or blue. 

•I- Leaves opposite. 

■t^ Lower leaf surface with more or less silky or woolly pubescence 
(except sometimes nos. 11 and 13). 

(1) Stone pointed at base, more or less prominently ridged, flat- 
tened slightly or not at all, 5 to 7 mm. high, 4 to 7 mm. broad. 

7. C. Torrcyi Watson, Proc. Am. Acad. 11. 145. 
Shrubby, with slightly pubescent branches : branchlets and 
inflorescence pubescent : petioles slender, 12 to 18 mm. long ; 
obovate to oblanceolate or oblong, abruptly acute or shortly 
acuminate, appressed-pubescent above, paler and somewhat 
pubescent beneath with loose silky hairs, 3.5 to 6 cm, long, i .8 
to 3 cm. wide: cyme loose and spreading: calyx-teeth very 
minute: fruit white; stone obovoid, somwhat compressea, 
oblique, acute at base (as if beaked), ridged on the edges, 
higher than broad (5 to 7 mm. high, 4 mm. broad). 

Hob, Yosemite valley and mountains, California. 

Specimens examined : Dr, Torrey'a original collection of 1865, no other 
collection ever having been made. The leaves of this species are much 
like those of Cpubescens, but the stone is unlike any other with which we 
are acquainted. It is to be hoped that it may be rediscovered by some of 
our zealous Oalifornian botanists. 

8. C. sericea Linn. Mant. 2. 199. Shrub i to 3.5 meters 
high, with branches mostly purplish : branchlets and inflor- 
escence silky-downy : petioles 1.2 to 3.7 cm. long ; leaves very 
variable, from lanceolate and narrowly ovate to broadly 
ovate and elliptical, mostly long acuminate, rounded or acute 
at base, nearly glabrous above, whitish and silky-(often 
rusty-) pubescent beneath (rarely glabrate), 2.5 to 12.5 cm. 
long, 2.5 to 8.5 cm. wide: flowers in broad rather compact 
cymes : calyx-teeth conspicuous (the largest of the genus) : 
style abruptly and conspicuously swollen at tip : fruit pale 
blue ; stone oblique and irregular, more or less pointed at 
base, longitudinally and irregularly sharp ridged, mostly 
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broader than high (5 to 6 mm. high, 4 to 7 mm. broad). — C. 
lanuginosa Michx. C. obliqua Raf. 

Hob. Wet ground, from New Brunswick to Florida and westward 
to Dakota and Texas. 

SjpKimenM examined: Vermont {FHngle); Connecticut (Eaton); New 
York (Oray, L. F. Ward) ; Pennsylvania (B/rier, very broad-leaved forms, 
T. P. Jamegy Mattindale, Coulter) ; New Jersey (MaHindaUi) ; Maryland 
(J. D. Smith) ; District of Columbia (Chickeriiig, Ward, Seaman) : Virginia 
{Curtin); North Carolina (no collector given); South Carolina {Mrs, 
Thompson) ; Georgia (Rugd) ; Ontario {Burge$$, Maeoun) ; Michigan 
< Ctarhe) ; Wisconsin (Douglas, Mrs, Luce) ; Illinois {Bryoe, Brendel, Woif) ; 
Iowa (Burgess); N. Texas (Bigdow), 

Certain forms of this variable but very distinct species seem to have 
been mistaken by collectors for C. stolonifera ; but even when the pubes- 
cence character is lacking, the prominent calyx teeth, the conspicuously 
swollen style-tip, and the large oblique irregularly and prominently 
ridged stone will serve to distinguish it with certainty. 

(2). Stone globular or nearly so, mostly not at all ridged, 3 to 5 mm. 
in diamater. 

9. C.circinata L'Her. Corn. 7. Shrub i to 3 meters high, 
with smooth greenish branches : branchlets and inflorescence 
appressed-pubescent : petioles about 12 mm. long; leaves 
round-oval, abruptly short-acuminate, minutely appressed- 
pubescent above, whitish and woolly beneath, 7.5 to 14 cm. 
long, 5 to 1 2 cm. wide : flowers in rather small compact cymes : 
calyx-teeth small : fruit light blue ; stone spherical, not fur- 
rowed, small (3 mm. in diameter). — (\ rui^osa Lam. C. tom^ 
eniuhsa Michx. 

Hah. From Nova Scotia to the mountains of Virginia, westward 
through the region of the Great Lakes to Iowa and the Winnipeg Valley. 

Specimens examined: Maine (Young); Vermont (Pringle); Mas- 
sachusetts (Sraiv); ^%m YoT\i (Gray, MeriZf Martindale); Pennsylvania 
(Rfrterf Mariindale); District of Columbia (Comini); Ontario (Jfo^oun 531) ; 
Michigan (Pitcher, Clarke); N. Illinois (Babcock) ; Wisconsin (Douglas); 
Winnipeg Valley (Bourgeau). 

10. C. asperifolia Michx. Fl. 1.93. Erect shrub i to 4.5 
meters high, with reddish-brown mostly pubescent branches : 
branchlets and inflorescence rough pubescent : petioles 3 to 18 
mm. long ; leaves from narrowly ovate to round-ovate and ob- 
long, from short to conspicuously acuminate, acute or obtuse 
at base, rough pubescent above, whitish and roughish woolly 
beneath, 3.5 to 12.5 cm. long, 1.8 to 7.5 cm. wide: flowers in 
loose mostly broad often paniculate cymes : calyx-teeth small : 
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fruit white on red stalks ; stone not compressed, occasionally 
somewhat oblique, with a slightly furrowed edge, but little 
broader than high (about 4 mm. in diameter). 

Var. Pnnnmondii. Leaves harsher and usually more 
crowded: stone smaller, broader than high (hardly 3 mm. 
high). — C, Drummondii C A. Meyer. 

Hob. From Ontario to Iowa, southward to South Carolina, Florida 
and Texas. 

Specimens examined : Ontario, Point Pelee {Maooun) ; Ohio {Riddeil) ; 
Indiana, New Albany {(^app), Crawfordsville {Thcmuton, Evans) ; Illinois, 
Oquawka (RUterson), Canton (Vo//), Athens (iJo//), Peoria (Brendel) ; Mis- 
souri, St. Louis, (Engelmann, Eggert); Kansas, Ellis (L. Watson) ; Arkan- 
sas, Ft Smith {Bigelow); Indian Territory (Bilmer 154); Texas (Ber- 
landier 340, 352, 2545, Lindheimer 158, 318). Houston (flotf 264), Dallas 
{Riverefum 879, 1053), Austin (-Ru^<'/),HarrisburK (Jbor 128) ; Louisiana 
{Nuttall, Hale) ; Tennessee, Memphis (Fendler) ; South Carolina, " Santee 
Canal" (Ravenel); FioridsL (Chapman). 

Although this species may usually be recognized by the roughness of 
the upper leaf-surface, the most certain characters are to be found in the 
stone, which separates it from any species with which it is likely to be 
confused. The stone approaches that of C. candidissima, but it is not so 
globular, and the character of the leaf pubescence would not permit these 
two species to be confounded. It is hardly safe to separate the var. Drum- 
mondii from the species without mature fruit, although nearly all the 
forms we have examined from the southwest (from St Louis southward) 
seem to be the variety. 

II. C. Green ei. Apparently with the habit of C. pu- 
bescens^ with smooth more grayish branches : branchlets and 
infloresence appressed-pubescent : petioles 6 to 12 mm. long ; 
leaves from ovate or obovate to roundish oblong, abruptly 
acute or somewhat acuminate, acutish or rounded at base, 
appressed-pubescent to glabrate above, but little paler be- 
neath and with an intermingling of woolly and straight rigid 
appressed hairs, 2.5 to 6 cm. long, 1.8 to 3.5 cm. wide: 
f owers large, in loose paniculate cymes : calyx-teeth trian- 
gular : styles with swollen green tips : fruit dark blue ; stone 
globular, not furrowed, apt to be slightly ridged, 4 to 5 mm. 
in diameter. 

Hah, California, from the University collection, with no locality 
noted. 

This apparently very distinct species is most nearly related to C 
pubescenSf but its pubescence, large flowers in paniculate cymes, remark- 
able styles, and gobular stone, furnish as distinct a set of specific charac- 
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ten M ia to be found among species of (k/mtu. The species is dedicated 
to Professor £. L. Greene, who has kindly furnished the materia). 

(8) Stone flattened, with furrowed edges, and broader than high, 8 
to 4 mm. high, 4 to 6 mm. broad. 

12, C.pobescensNutt. Sylva,3.54. Shrub i.8to 4.5 meters 
high, with smooth purplish branches : branchlets and inflor- 
escence more or less hirsute : petioles 6 to 25 mm. long ; leaves 
from narrowly to broadly ovate or oval, acute or somewhat 
acuminate (rarely obtuse), mostly acute at base, appressed- 
pubescent or glabrate above, whitish and silky pubescent 
beneath, 2.5 to 12 cm. long, 1.2 to 7.5 cm. wide: flowers in 
more or less compact cymes : calyx-teeth minute : fruit 
white ; stone somewhat compressed, mostly oblique, with a 
more or less prominently furrowed edge, about 4 mm. high 
and 5 ram. broad, the sides apt to have more or less promi- 
nent ridges. (Occasionally the stones become higher than 
broad from the base being drawn out or beaked, thus ap- 
proaching C. Torreyi,) 

Var. Californiea. Leaves more apt to be rounded at base : 
stone smaller, but 4 mm. broad. — C Californiea C. A. 
Meyer. 

Hah. From '^Southern California to Vancouver Island and British 
Cdumbia. 

Speciffims examined: California (NuUaU, Bciander, Torreyi Parry 67 
in part, Brewer 102, 434, Nevin, Kellogg and Harford 323, Cheene, Lemmon 
694, Btifwr 98, 116, PHngle of 1882, Mrs, Ames, Jones, G. R, Vasey, etc.) f 
Oregon (Lyall, HoU 221, Kellogg & Harford 322, HowM 111) ; Washington 
{Cooper, G. R, Vcutey 226); Vancouver Island (Lyall, Maooun, Cowley)* 
Briti(*h Columbia, Thompson river {Fletcher), Columbia Valley {Maooun)' 

We can discover no good specific characters to separate C, Californiea 
from C pubescens, and must consider the former to be a rather poorly 
distinguished variety of the latter. The Rocky mountain species here- 
tofore frequently referred to C, pubescens is C stolonifera. For remarks 
as to the affinities of this species see under C, stolonifera, 

13. C. Baileyi. Erect shrub, with reddish-brown mostly 
smooth branches : branchlets and inflorescence pubescent to 
woolly : petioles 6 to 25 mm. long ; leaves from lanceolate to 
ovate, acute or short acuminate, acute or obtuse at base, ap- 
pressed-pubescent to glabrate above, white beneath and with 
woolly hairs variously intermingled with appressed ones (or 
in some cases all appressed), 2.5 to 12 cm. long, 1.2 107.5 ^"^• 
wide : flowers in small rather compact cymes : calyx-teeth from 
small to prominent : fruit white ; stone decidedly compressed. 
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flat-topped, rarely oblique, with a very prominently furrowed 
edge, much broader than high (3 mm. high, 4 to 6 mm. 
broad). 

Hdb. About the Great Lakes and westward to head waters of the 
Saskatchewan and Wyoming. 

Specimens eximined : Fresque Isle (Cfarber) ; Point Pelee {Maooun 
102) ; Michigan, South Haven (L, H, Bailey) ; Minnesota, north shore of 
Lake Superior, Vermillion Lake, and Hunter's Island (L, H. Bailey 12, 
96, 250); Lake Nipigon {Macaun 2242) ; Lake Winnipeg Valley and the 
Saskatchewan (BaurgeaUj Dawson) ; N. >^ . Territory, Cypress Hills (Maeoun 
149) ; Wyoming Territory, near Ft Bridger (Bnier, distributed as C* 
pubescens). 

This species has been confused with C, stoioniferaf C. serioea, and C. 
pubescens, and it certainly bears no little resemblance to C. asperifolia. 
The appressed -pubescence was taken to indicate C, stohnifera, and the 
woolly hairs were thought to point to C, sericea or C, pubescens. It differs 
from C. asperifulia in its mostly glabrate upper leaf-surface, white lower 
leaf surface, and much compressed deeply furrowed stone, which is much 
broader than high. It differs from C. sloloniferaf with which it has been 
mostly confused in herbaria, not only in the woolliness of the lower 
leaf-surface, but very strikingly in the stone characters just enumerated. 
It resembles C. sericea so little that a statement of the differences would 
be a repetition of all the specific characters. Its stone most resembles 
that of the western C. pubescens^ but it is larger and more compressed 
and the pubescence of the leaves is entirely different. For further discus- 
sion of relationships see under C. stUonifera. The range is very obscure as 
yet. We suspect that it extends far to the northwest in British America, 
and probably decends again into the United States along the Rocky Moun- 
tain and Pacific ranges to still further increase the confusion of species 
in our extreme northwestern states. Only an extensive collection of 
fruiting specimens can settle this question, for the combination of pu- 
bescence and stone characters can not fail to distinguish C Baileyi. We 
dedicate the species to Professor L. H. Bailey, whose abundant material 
from Michigan and Minnesota has enabled us to characterize it, and who 
also has called attention to it in his remarks under C, stolonifera in Bulle- 
tin 8, Minn. Geol. and Nat Hist. Survey, p. 14. 

Crawfordsville^ Ind. 
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New mosses of North America. III. 

F. RENAULD AND J. CARDOT. 

r 

(WITH PLATES V-VH.) 

Dieranella Luigloisii. — Cespitose, pale or yellowish green. 
Stems short, 4-7 mm. long. Leaves small, .75-1.25 mm. 
long, .25-.35 mm. broad, crowded, erect-spreading when 
moist, appressed when dry, from an oblong base shortly 
acuminate, blunt at the denticulate apex, strongly revolute 
on one side, slightly reflexed or almost plane on the other ; 
costa stout, broad, percurrent, rounded at back ; cells of the 
areolation short, rectangular or subrectangular below, elon- 
gated, 4-7 times longer than broad above. Perichaetial 
bracts longer, longer acuminate ; costa shortly excurrent. 
Pedicel purple, 5-7 mm. long. Capsule suberect, oblong, 
incurved, reddish-brown, constricted under the orifice when 
drj', I mm. long, .35-.50 mm. broad ; lid large, highly con- 
vex-conic, with an oblique beak. Peristome purple, high, teeth 
bifid to above the middle ; annulus none. 

Louisiana : Saint Martinville, on the ground at the road- 
sides {A, B, Langlois). 

Allied to D. varia, but readily distinguished by the 
stronger habit, the leaves much shorter and more shortly 
acuminate, obtuse or subobtuse and denticulate at the apex, 
the rounded costa and the shorter cells of the areolation. 

Dicranum falcatutn Hedw. var. HendersODl. — Pedicel pur- 
ple below, yellow above. 

Oregon: Mt. Hood, moist sunny rocks {L, /'. Hender^ 
son). 

Diennnm consobrinom. — Densely cespitose, yellowish green. 
Stems erect, simple or dichotomous, tomentose, 5-8 cm. long. 
Leaves rather crowded, secund or erecto-patent, narrowly 
lanceolate-subulate, serrate in the upper half, 6-7 mm. long, 
.75-1 mm. broad at base ; costa serrate at back toward apex ; 
cell-walls porose, scarcely thickened. Pericha?tial bracts 
sheathing, truncate or emarginate at apex, sometimes muti- 
cous, generally tipped with a short or little elongated subula. 
Pedicel j'ellow, subflexuous, 2-3 cm. long. Capsule cernuous 
or horizontal, narrowly cylindraceous, curved, not sulcate, 
long attenuate below, rufescent when old, 3.50-4 mm. long, 
.50-.75 mm. broad ; lid long subulate. Male plants gem- 
maceous, nidulant in the tomentum of the female stems. 

Minnesota (comm. Josef h Ilettty). 



40 BOTANICAL GAZETTE. [February, 

This mobS, belonging to the group of D. scoparium, is 
characterized by its very narrow caosule, not sulcate when 
empty and its perichastial bracts often emarginate, some- 
times muticous or with a shorter subula than in D. scop- 
arium. 

Fissidens obtusifolius Wils. var. Kaosaoas. — Differs from 
the typical form in its leaves with a broad border of elon- 
gated cells on the margins of the vaginant lamina, and a 
narrow, more or less distinct border on the dorsal wing. 

Kansas: Saline county {Jose-ph Henry). 

Didymodon Hendersoii|. — In compact tufts, yellowish above, 
ferruginous below. Stems erect, branched, 1-2 cm. long. 
Leaves crowded, patulous when moist, subincurved, erect- 
imbricate in dry state, ovate- or oblong-lanceolale, entire, 
.75-1.25 mm. long, .35-.50 mm. broad ; apex rounded -obtuse 
or minutely apiculate or subacute ; borders revolute but flat 
below the point; costa stout, rufescent when old, vanishing 
at or below apex ; cells of the areolation small, distinct, thick- 
walled, irregular, roundish-quadrate, minutely papillose, the 
lower rectangular, rather elongated toward costa, quadrate 
or transversely dilated on the borders. Perichaetial bracts 
not sheathing, oblong lingulate, obtuse at apex. Pedicel 
reddish, twisted to the left above, 10-12 mm. long. Capsule 
erect, cylindrical, badious when old, 2-2.50 mm. long, .35- 
.50 mm. broad ; lid obliquely rostrate. Peristome unknown. 

Oregon : Milwaukee, crevices of rocks (Z. F. Hender^ 
son). 

This species is nearly allied to D, luridus Hsch., from 
which, however, it is readily distinguished by the yellowish 
tint, the more slender stems, the longer and paler pedicel, 
and chiefly by the narrower and more elongated capsule, of 
a looser areolation of longer and more incrassated cells. 
From European D. Lamyi Sch. it differs also in the form 
and areolation of the capsule, and, besides, this last species 
has the leaves more acute, with more elongated basilar 
cells. 

Grimmia tenerrinha. — In small, compact, gray tutts. Stems 
short, 2-6 mm. long. Leaves small, .75-1.25 mm. long, 
.25-.35 mm. broad, oblongo-lanceolate, the lower muticous 
or with a short hyaline point, the upper prolonged into a 
smoothish hair ; borders generally reflexed in the upper part ; 
costa canaliculate ; basilar cells of the areolation lax, quad- 
rate, pellucid, thin-walled, the upper bistratose, subquadrate 
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with scarcely thickened walls. Capsule exserted on a short, 
pale pedicel, small, leptodermous, smooth, yellow or pale 
brown, .75-1 mm. long, .3S-.S0 mm. broad ; lid convex- 
apiculate. Peristome orange-red, teeth patulous when dry, 
papillose, perforated, more or less lacerate at apex. Calyp- 
tra cucullate. Male flowers unknown. 

Oregon: Mt. Hood, moist bluflT towards the snow-line 
( L. F. Hetidersofi,) 

This moss, one of the smallest of the genus, is closely 
allied to G, alfestris Schleich., from which it is distinguish- 
able by the smaller size, the shorter capsule and the cells of 
the areolation larger, with scarcely thickened walls. 

Phacomiirium heierosiichum Brid. var. occidentale. — A re- 
markable form, characterized by the stems often nearly 
simple, the pedicel very short, 3-4 mm. long, the capsule 
small, pale, not shining, and the paler peristome. Perhaps 
a subspecies. 

Oregon ; Lost Lake, on rocks {L, F, Heuderson), 

Cosciiodon Renaoldi Card. — In small, compact, gray or 
greenish Ujfts. Stems erect, simple or dichotomous, short, 
3-8 mm. long. Leaves small, erecto-patent when moist, 
imbricate when drj', broadly ovate-lanceolate, rather sud- 
denly acuminate, .75-1 mm. long, .35-.70 mm. broad; costa 
stout, canaliculate, running out into a long, flexuous, hyaline, 
slightly toothed hair; borders plane, very entire, rarely sin- 
uate or subdenticulate toward the base of the hair-point ; 
cells of the areolation lax, quadrate, hyaline at base, round- 
ish-quadrate, chlorophyllose, thick-walled in the upper part. 
Capsule immersed on a very short pedicel, small, globose 
when young, then ovate-oblong and becoming oblong-sub- 
cylindrical and truncate at base when old and empty, lepto- 
dermous, soft, I mm. long, .35-.50 mm. broad ; lid conic, 
acuminate. Peristome orange or yellow, teeth granulose, 
very cribrose or cleft into 3-4 coherent legs. Calyptra large, 
sulcate, lobulate at base, covering nearly the whole capsule, 
or at least descending to below the middle. Male flowers 
gemmiform, axillary below the female. 

Kansas: Saline county {yoseph Henry), Colorado (J/rs. 
Koy^ kindly communicated by Mrs. E. G. Britton). 

Seems to be closelv allied to (\ Raui Aust. (of which we 
have seen no authentic specimen), but according to the de- 
scription given in Ltsquereux and James's Mantuil^ 155, this 
last species has the costa ** vanishing below the slightly erose- 
dentateapex of the leaf and the teeth of the peristome **en- 
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tire, split merely or perforated here and there on the line of 
division," while in our moss the leaves are nearly always entire 
at apex, with the costa distinctly passing into the hair-point 
and the teeth of the peristome very cribrose. Sometimes the 
hair is greenish at base or, on the contrary, slightly decur- 
rent. It is only on stunted and diseased stems that we have 
seen the leaves slightly sinuate-denticulate and hyaline at 
apex, as in C Wrightii Sull., which, on the other hand, is 
easily distinguished from C Renauldi^ just as from C Raui^ 
by its leaves shortly oval or suborbicular and more suddenly 
constricted at apex. 

Ortbotriebam Hendersoni. {Ulota Hefidersoni Ren. and 
Card.MSS. ). — Pulvinate, yellow-green. Stems dichotomous, 
1-2 cm. long. Leaves patulous, flexuose when moist, 
slightly crispate when dry, from an oblong base linear-lan- 
ceolate, acuminate, carinate, 2.50-3 mm. long, .35-.50 mm. 
broad, borders strongly revolute ; costa vanishing below 
apex ; cells of the areola tion thick- walled, elongated, sub- 
rectangular below, roundish or angular, papillose in the 
upper part. Capsule subexserted on a short pedicel, 
oval-oblong, suddenly constricted to the pedice!, 8-striate» 
1.50-2 mm. long, .S0-.75 mm. broad, becoming cylindraceous 
and contracted below the mouth when old and empty ; 
stomata immersed ; lid convex, apiculate, teeth 8, bigemi- 
nate, yellow, minutely granulose, not striolate lengthwise, 
reflexed when dry, split at apex ; cilia 8, smooth ; vaginula 
hairy. Calyptra unknown. Spores papillose. Monoecious. 
Male flowers on a lateral branch. 

Oregon : Coast Mts., on bushes (Z. y^ Henderson.) 
On account of the crispate leaves in dry state, this moss 
has the facies of an Ulota, but it is allied to Orthoirichum 
stramineum Hsch. and O, Rogeri Brid., diflfering from the 
first in the narrower, longer, flexuose leaves, twisted and 
slightly crispate when dry, the longer pedicel, the shorter 
hairs of the vaginula, the teeth of the peristome more elon- 
gated, of a darker yellow, merely split but not cribrose-lace- 
rate at apex ; and from the last, in the twisted leaves, not 
excavate at base, and the capsule suddenly contracted below. 

Ortbotricbom olotoforme. {Uloia glabra Ren. and Card. 
MSS.). — Pulvinate, yellow-green. Stems dichotomous, 1-2 
cm. long. Leaves patulous, flexuose when moist, slightly 
crispate when dry, from an ovate-oblong base linear-lanceo- 
late, acuminate, carinate, about 3 mm. long, .50 mm. broad ; 
borders strongly revolute, sometimes sinuate at apex ; costa 
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vanishing below apex ; cells of the areola^on incrassate, 
lower elongated, narrow, subsinuose, upper roundish or sub- 
hexagonal, slightly papillose. Capsule exserted on a long 
pedicel (4-6 mm.), oblong, 2 mm. long, .75 mm. broad, 8- 
striate when dry, suddenly contracted to the pedicel ; sto- 
mata immersed ; lid depressed, rostrate. Teeth 8, bigemi- 
nate, or 16 more or less connected in pairs, pale yellow, mi- 
nutely granulose, striolate lengthwise, truncate and split at 
apex, reflexed when dry ; cilia 16, long, nodulose, nearly 
smooth. Calyptra large, plicate, naked, smooth, lobulate at 
base. Spores papillose. Flowers monoecious. 

Oregon : Coast Mts., on bushes, with the preceding spe- 
cies (Z,. /^ Henderson). 

The leaves crispate when dry and the long pedicelled 
capsule give to this moss quite the facies of an Ulota, but the 
large, naked calyptra, lobulate at base, and the immersed 
stomal a, compel us to place it among the Orthotricha. Mr. 
Venturi thinks that it maybe proved identical with O. coltrni-- 
bicum Mitt., but according to the description given by Mr. 
Mitten in Joum. Linn. Soc. viii, 26, this is a quite distinct 
species, of smaller size, with the capsule short pedicellate and 
only 8 cilia to the inner peristome. Suliivant considers it as 
a variety of O. fulchellum Brunt. (Cfr. Lesquereux and 
James, manual^ i75)- 

Orihoirichum -pulchellum Brunton var. prodactipes. — Much 
more robust than the type, with larger leaves, a longer pedi- 
cel (4-6 mm.), and the teeth of the peristome larger and 
paler. 

Oregon: Portland, trees and shrubs {L. F. Henderson). 

Perhaps identical with the O. pulchellum var. longifes 
Sail., but the description of this last variety, in Manual^ 175, 
is too incomplete to allow a positive identification. 

Funaria caharea Wahl. var. occidentalis. — Differs from 
the tvpe in the leaves mere shortly and broadly acuminate 
and tKe longer pedicel (16-22 mm.). 

Oregon : Oregon City, wet mud-banks (Z. F. Henderson). 

This plant closely resembles the F. convexa Spr., from 
south Europe, which is also merely a var. of F. calcarea ; 
it differs only from it in the longer pedicel and the capsule a 
little narrower. 

Webera cruda Sch. var. minor. — Differs from the type in 
the much smaller size, the narrower capsule and the conic 
lid. 

Oregon : without locality (Z. F. Henderson). 
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BryiiB Hendersoni. — In robust, yellowish-green tufts. 
Steins robust, purple, tomentose, erect, dichotomous, 2-4 cm. 
long. Lower leaves distant, smaller, then becoming gradu- 
ally larger, upper 3-5 mm. long, 1.50-2 mm. broad, crowded, 
erecto-patulous when moist, loosely appressed when dry, 
concave, cucullate at apex, broadly ooovate-lanceolate or ob- 
long-subspatulate, short acuminate and reflexed-apiculate 
by the excurrent costa ; margins narrowly revolute, but flat 
toward the point, strongly serrate above ; cells rectangu- 
lar at base, the lower reddish, oblong-hexagonal in the 
middle, ovate-hexagonal or rhomboidal in the upper part, the 
marginal elongated, linear-flexuose and forming a more or 
less distinct border, generally denticulate above on the back 
by the prominence of the cell-apices. Pedicel reddish, 3-4 
cm. long. Capsule inclined or pendulous, narrowly cylin- 
drical, mcurved, constricted below the mouth and tapering 
to a long attenuate neck ; lid convex or subconic, apicu- 
late, teeth yellow, densely trabeculate ; segments split ; cilia 
1-3, appendiculate. Annulus very broad, 013-4 rows of cells. 
Seems to be dioecious. Male flowers unknown. 

Oregon: Portland, moist sunny blufls (Z. /\ Hender- 
son), California (Mrs, Ames). 

Closely allied to B, -provtnciale Philib., of which it is per- 
haps a subspecies, but differing in the larger size, the leaves 
more concave, cucullate at apex, with a reflexed apiculus, the 
margins more strongly serrate above, with a border gen- 
erally denticulate on the back, and the longer, narrower cap- 
sule on a longer pedicel. 

Monaco and Sienay^ France, 

Explanation of Plates v, vi, vil — Nearly all the figures drawn by 
meaDS of Nachet's camera lucida: 

Plate v. — A. Dicrandla Langloini, a, entire plant; b, leaves; c, basal 
areolation; d, areolation of the upper part; «, leaf-point; / perichstial 
leaf; g^ capsule with the lid; h, the same deoperculate.— B. Dieranum 
coruobrinum, a, entire plant; b, upper part of the perichetium ; c,o, point 
of p«richiBtial bracts; d, capsule. — C. Didymodon Hendenoni. a, entire 
plant; b, lower leaf ; e, c, upper leaves ; d, dy d, point of the same ; e, basal 
areolation, on the margin ; / areolation of the upper part ; g, pericbetial 
bract ; h, capsule ; i, areolation of the capsular membrane ; t *, < *» ditto 
of D. lurid us. 

Plats vl — A. Qrimmia tenarrima. a, entire plant ; 6, b, lower leayes ; 
0, upper leaf ; d, basal areolation; 0, areolation of the upper part: «*, ditto 
of G. alpestris;//, capsules; ^, portion of the peristome.-— B. Comdnodon 
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Bmauldi,' a, entire plant; 6, the same enlarged ; 0, lower leaf; d, d, d, up- 
per leaves ; e, basal areolation ; / areolation of the upper part ; g, trans- 
verse section of a leaf, in the upper part; h, young oapsule; i,C8psule, old 
and empty ; j, portion of the peristome; k, calyptra.— C. Fuwiria oalcarea 
Tar. oeeidenUUit, a, entire plant ; 6, leaf. 

Platb vil — A. OrlhoHchum HendenonLa, entire plant; 6, leaf; c, 
Ci4)6ule; d, the same, old and empty; 0, stoma; /portion of the peri- 
■tome.^B. Orihatriehum uloUrfarme. a, entire plant ; b, b, leaves ; 0, basal 
areolation ; d, areolation in the upper part ; e, capsule ; / the same, old 
and empty ; g, stoma; A, portion of the peristome ; t, calyptra. — C. Bryum 
EkmiemmL a, entire plant; b, leaves ; c, upper part of a leaf ; d, areolation 
of the apex; e, capsule. 

Errata in preceding notice : 

Page 96, line 5 below, instead of branches, read branehieU. 

Page 96, line 6 below, instead of nato, read iong. 

Page 100, line 2, instead of u, read closely, 

Plate ziii, C, add to the figure most to the right: d. ^f^. 



BRIEFER ARTICLES. 

Poisonous action of Clathros eolnmnatns.— The odor of fully grown 
specimens of the order PhalloideflB is so repulsive that the question as to 
their poisonous character when eaten by men has not often been the 
subject of experimenL Most writers previous to Krombholz took it for 
granted that the common stink-horn. Phallus impudicus, was poisonous. 
The experiments of Krombholz on the canary bird, the tortoise, the 
dog, and on man, showed, however, that the fungus was not poisonous 
in those.cases. Harzer apparently followed the statements of Krombholze , 
and more recently Ck)eppert says of Phallus impudicus that it can be 
eaten without harm, although he does not state the grounds of his belief. 
The latUoe-fungus, Clathrus cancellatus, which has an odor as disagree- 
able as that of the rest of the order, is known to have proved poisonous in 
at least one case ; that of a young girl who ate a small piece of the fungus, 
and was seized with violent convulsions followed by loss of speech and a 
deep sleep lasting 52 hou rs. 

On October 31, 1889, 1 received a letter from ProL Gerald McCarthy 
of Baleigh, N. C, saying that a number of hogs in that Sute had been 
killed by eating a fungus of which he wrote as follows : " It grows in 
patches in oak woods and openings and is greedily sought after and 
eaten by hogs who are generally killed by it within 12 or 15 hours." On 
the arrival of the specimen it proved to be one of the Phalloidese, but the 
species could not be determined from the material sent and application 
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was then made for more of the poisonous fungus to Mr. Q. W. Lawrence, 
of Fayetteville, N. C, and from the material sent by him the species was 
recognized as Clathrus oolumnatuB Boec As the fungus is common to the 
Southern States, it would be interesting to know whether the hogs of 
other States possess the same fondness for this most extraordinary diet. 
In this connection I should like to call attention to an admirable 
memoir on Phalloidece* by Dr. £d. Fischer of Berne. He considers C. 
oolumnahiB Boec. to be merely a variety of C canoellaitta Tournef. He also 
places C, trisoapus Mont, which occurs in Florida, under the same species 
as var. BrasUieruis, Simblum rubefceru (Gerard together with var. Kansentit 
Cragin are merged in Simblum sphterwrphalum Schlecht. Phallus dupHca- 
tu8 Bosc, P, Dsemonum (Rumpf), P. ooUaris Cragin and Hymenophallus 
togatus are referred to Didyophora phaUoides Ddsvaux, thus bringing all 
the indusiate forms of the United States under one species. The syn- 
onymy of our species of Mutinus is still perplexing, for the original de- 
scriptions and type specimens are not sufficient to show clearly the 
limits of several species.— W. G. Farlow, Cambridge^ Mass. 

Chlorophyll in the embryo.— The Gazette has mentioned Dr. Camp- 
bell's note on chlorophyll in the embryo of Celastrus. Other examples 
may be found in Tilia Americana and IpomoBi purpurea. I have given 
some attention to the latter during the last five months. In its earliest 
stages the embryo is white. The chlorophyll appears as soon as the first 
traces of the cotyledons can be recognized by the eye in the cross-section 
of the seed. It is abundant in the cotyledons while the pod is developing. 
When the fruit is ripe and the pod begins to dry then the color 
diminishes and becomes a light yellow in the shrunken seed which 
drops to the ground at the time of dehiscence. 4f the pods and their 
contents be buried in earth while yet green and immature they promptly 
send up thrifty plants which come to flower and produce fertile seeds, 
thus shortening the life-circle of the plant and giving it no ^'resting 
stage." I learn that some gardeners have taken advantage of this fact in 
burying "green peas" in the pod instead of the seed of a previous year, 
thus obtaining a more speedy result. I would be glad to know if ob- 
servers in more southern localities find that Ipomcea, when favorably 
situated, produces its new seedlings by a natural or accidental burial 
of the pod without its arrival at maturity. — C. B. Atw£LL, Evandon^ lU, 



EDITORIAL. 

Pbobably no more earnent and critical notice of the Botanical Ga- 
zette has appeared in any extra- English publication than that in a late 
number of Flora by its able and scholarly editor, Prof. Dr. Goebel. He 
gives as his reason for writing the notice that the Gazette "affords an 

■UotenachunKeo lur vergleichendeo Entwicklungagescblobte und SystemAUlE der 
Pballoideeu. DenkMchri/tSehwei:. NcUurf. QtwlU Band 32. 1. 
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insight into the botanical activity of America/' and from this standpoint 
be hu indicated a foreign estimate of American botany. As our read- 
ers will doubtless be interested in the opinion of so eminent a writer, we 
reproduce in English form part of the review ; it seems to us to contain 
important suggestions. "It lies in the nature of things/' Dr. Goebel says, 
"that up to the present time only a little, comparatively, has been known 
in Qermany of the scientific life of the United States; it has in fact but 
just begun to bloom, and is of recent date as contrasted with that of the 
old world. The works of Asa Gray, Engelmann and others are quite gen- 
erally known, in connection with the admirable reports of the Geologi- 
cal Surveys, but much less is known of the Universities and their Insti- 
tutes, which are constantly becoming more numerous through magnifi- 
cent bequests and endowments. There can be no doubt that the literary 
productions in the domain of botany will soon rise into importance in a 
land that not only itself possesses a hi}2;hly interesting flora, but also has 
the enviable advantage of lying very near tropical regions, so that one 
may reach Mexico from New York, for example, in less than a week/' 
It is evident that the German botanical mind is in a receptive condition 
toward American botany, and that it already recognizes superior natural 
and acquired advantages for the study on this side the water. The re- 
vieirer furthermore gives us credit for "a strong endeavor to take advan- 
tage of the experience of European botanical institutes." Passing to a 
consideration of the work being accomplished, " one generally misses/' 
be says, using the Gazette for 1888 as the text for this comment, "the 
connection with the literature of the subject treated (e, g.^ in the articles 
of Newcombe and Evans), although the treatment of the literature as 
known in European botanical publications often leaves much to be de- 
sired." The two articles cited emanated from two of our prominent bo- 
tanical laboratories, and between thtm contain but one reference to liter- 
ature, although treating of interesting subjects on which much work of 
the same or similar nature must have been done. If, however. Carman 
authors themselves do not do their full duty in the matter of citations, in 
the opinion of this able critic, it is no wonder that so great a defect in 
American writers made it easy and natural for him to pass on without 
specially commending their productions. The Gazette, he says, " will 
be the more valuable for European readers the more it succeeds in 
giving the most complete survey possible of all botanical publications of 
America. Especially to be desired also would be yearly summaries of 
all American publications in the domain of botany." This suggestion is 
manifestly outside the sphere and the present ability of the Gazette, but 
it would be a most admirable and suitable work to be taken up by the 
National Herbarium. No annual resume of botanical activity in America, 
after the manner of the excellent year-books of Germany, e, p., Just's 
JakrubeHcht, has ever been attempted, but there can he only one opinion 
of its great service to bo^ American and foreign investigators. 
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CURRENT LITERATURE. 



Minor VCottces. 

A NBW, revised, and enlarged edition of Dr. George Vasey's catalogue 
of the agricultural grasses and forage plants of the U. 8. has just bden 
issued. There has been such a large demand for this valuable bulletin 
that a new edition became necessary. The present edition contains 148 
pages and 114 plates. 

Dr. George Lawsok has published, as an appendix, a school edition 
of the fern-flora of Canada. A brief account of the general character 
and parts of ferns is given, followed by a classification of Canadian ferns, 
with a full account of their localities. A plate illustrates the principal 
genera and makes them comparatively easy of identification. We would 
suggest that the work would have commended itself more to ** schools " 
had there been inserted a few simple keys to genera and species. 

Dr. L. N. Britton has published a revision of the genus Eleocharis 
in N. America, distributed as Contribution 12 from the Herbarium 
of Columbia College, but reprinted from the Jour, N. Y, Mier. 80c, vol. 
5, no. 4. So far as the range of Gray*s Manual is concerned we note the 
following changes: E. equisetoides of the Man ual= ^. tnt^ratincto R. 6l 
8.; E. quadrangulata=iirl mtdaia R. <& 8.; E. obtu8a==J?. ovaJta B. & 8. ; 
£. simplez=^. ioftUis Sch.; £. compressa=^. acuminata Neee. Alto- 
gether, 40 species are enumerated, including a new one (E. Parishii) 
from 8. California. 



NOTES AND NEWS. 

Mr. T. 8. Brandeoee and wife are making further explorations of 
the flora of Lower California. 

Prof. C. S. Sarqent gives a full and illustrated account of Celtis 00- 
cidentalis in (harden and F\jTed for January 22. 

Dr. Ferdinand Hauck, the distinguished algologist, died at.Tneste 
on the twenty-first of December, at the age of forty- four. 

Decades V and VI of HepaticsB Araericanse, by Underwood & Cook, 
are announced as ready for distribution. All the sets of the first four de- 
cades are exhausted. 

Mr. G. C. Nealley made a large collection of plants of extreme West- 
ern Texas during the last season. They will be issued from the Depart- 
ment of Agriculture. 

The American Naturalist is to the front again with its initial 
number for 1^90. It gives promise of renewed life, and its array of edi- 
tors speaks well for the different departments. 

Mr. F. H. Knowlton, of the Smithsonian Institution, made a good 
collection of the plants of the San Francisco Mountains, Arisonaylast sea- 
son, which we hope will presently appear in printed form. 
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BoTAHiBTS everywhere are reportine the resalte of our mild winter 
in calling forth spring flowem. The Washington botanists report the 
collecting of over twenty spring flowers in January, including Epigea. 

Ernest Cosson died in Paris, December 81, 1889, in his 69th year. 
His name is especially connected with the Algerian flora, although in his 
earlier years he published a flora of the suburbs of Paris, which has gone 
through three eattions. 

Mr. Frank Tweedy, of the U. 8. Geological Survey, is always finding 
rare and new plants in connection with his regular work. He has done 
much in bringing to light the rarities of the Montana flora. Some of 
his recent discoveries will soon be published. 

The amount of material being collected at the Department of Ag- 
riculture for the study of North American grasses is really enormous. It 
is to be hoped that both time and strength will be given to Dr. Vasey to 
publish fully the results of his many years of study. 

In F\/re9t Leave$ (Jan.) Dr. Rothrock writes of a puzzling walnut tree 
growing on the Row Farm, on the northern bank of the James River "a 
good day's sail above Newport News." It is a gigantic tree, and has been 
called J. cinerea, J. nigra, J. regia, and a hybrid between the last twa 
Professor Rothrock seems not to have settled the puzzle. 

The discovery of Liriodendron Tulipifera in Western China by Dr. 
Henry is a striking confirmation of Dr. Gray's essay concerning the close 
relationship between the floras of Eastern North America and Eastern 
Asia. This Chinese tulip tree seems in no way difierent from its Ameri- 
can representative, although reports so far do not give it such height 

The Bulletin of the Agric. Exper. Station of Nebraska, issued De- 
oember 18, 1889, contains five papers, viz.: The smut of wheat and oats, 
by J. C Arthur; The smut of Indian c^rn, by C. R Bessey ; A prelimi- 
nary enumeration of the rusts and smuts of Nebraska, by H. J. Webber; 
Notes on fungi of economic interest observed in Lancaster county. Ne- 
braska, in 1889, by Roscoe Pound; Observations on Populus monilifera, 
by A. F. Woods. 

The BuUftin of the Torrey Botanicnl Club for January contains much 
interesting matter. F. V. Coville publishes, with plate, a revision of the 
U. 8. species of Fuirena, of which thpre are three, with a new variety for 
F. fquarroea. £. L. Greene, in his bibliographical notes, replaces Rhu$ 
arcmatica Ait, by the older R. Canaderms Marshall, and describes a new 
variety of it from N. Arizona; he also replaces Rubus Nuthanvs Moo. by 
R. parviflorus Nutt, apparently a very inappropriate name. N. L. Britton 
describes a new Rhexia from Egg Harbor City, New Jersey. Thos. C. 
Porter describes new varieties of Arabia laevigata, Fragaria vesca, Rubus 
viUoaus, and Aster prenanthoides. 

The suddbk death on Tuesday, December 3d, of W. R. McNab is 
announced. Dr. McNab, the son and grandson of the distinguished 
curators of the Royal Botanic Garden at Edinburgh, was at the time of 
hia death Professor of Botany at the Royal College of Science, Dublin, 
and the director at- the Botanic Garden at Glasnevin. He was dis- 
tinguished by his investigations in physiological botany and the minute 
anatomy of plants, both recent and fossil. Dr. McNab is, perhaps, best 
known by his researches into the minute anatomy of the leaves of 
conifers. He has for many years been an active and successful teacher. 
^^Oarden and Fond. 
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Dr. Edward Palmer is at present collecting for the Department of 
Agriculture in Lower California. He will try to reach Cape St. Lucas 
and work northward, spending the latter part of the season in Arizona. 

The Kew Bulletin for January is entirely taken up with an ac- 
count of the somewhat famous ** weather plant" (Abru$ preocUoriuB L.). 
Qreat claims had been made for it, that by certain movements and posi- 
tions of its leaflets it could forecast with certainty weather 48 hours in 
advance, such as sunshine, rain, wind, storm, etc., and even subterranean 
disturbances. The whole matter has been investigated at Kew, and the 
results published in this bulletin. The movements are those with which 
we are familiar in many leguminous plants, but the certainty of its pre- 
dictions is not so clear. For a condensed account of the plant and of the 
Kew experiments see Oardenen* Chronicle for January 25. 

Since the discovery of the sieve tissue by Hartig.a little more than 
fifty years ago, it has been repeatedly studied. Nageli, Wilhelm, Russow, 
Janczewski and Fischer have made it the subject of special memoirs, and 
various authors have treated it in connection with other tissues of the 
cortex. In the last numbers of the Anncdes des Sciences NatureUe$ {Botan- 
iquey Mr. H. Lecomte publishes a '' Study of the liber of Angiosperms," 
which is a valuable contribution to our knowledge of the tissues which 
compose it Amongst other things he states that in the bast of the leaves 
the sieve tubes are always of the gourd type, no matter what their form 
in the stem. The same is true of them m the primary bast of the stem. 
The partition destined to become a sieve plate is from the first not hom- 
ogeneous, but the cellulose is developed along the bands between the 
meshes of the sieve which subsequently become perforations. (This 
primitive wall Mr. Lecomte thinks is not cellulose, and perhaps only pec- 
tate of lime, such as that described by Mr. Fremy forming a sort of ce- 
ment between the parenchyma cells.) The callus which covers the func- 
tionless sieve plates is an exaggerated development of the delicate mem- 
brane which covers the cellulose part of the plate. While the nucleus 
generally disappears at a certain time, it can sometimes be eeen later in 
le parietal protoplasm of active tubes. The protoplasm of active tubes 
is living, surrounding a large vacuole filled with water containing pro- 
teid substances in solution ; the tubes are therefore not dead elements. 
It will perhaps bear repetition, though not a discovery of Mr. Lecdhite, 
that the accumulation of the albuminoids at the ends of the tubes as 
commonly seen in alcoholic material, is wholly a pod mortem appearance. 
The transport of the albuminoids must be greatly aided by the proper 
movements of the protoplasm. — We have summarized only a few of the 
more important results of Mr. L. Here is a paper that should not be 
neglected by any histologist 

The periderm, too, comes in for its share of the observations. A 
long paper in the same serial by Mr. H. Douliot details his study of its 
development in a large number of plants. Moller has already dis- 
tinguished four cases : (1) The phellogen formed from the epidermis 
itself; (2) from the layer immediately under the epidermis; (8) from a 
deep-lying layer of the cortex; and (4) in the vascular bundle itself. 
Douliot further distinguishes two cases instead of the fourth (a) the 
formation of the phellogen from the endodermis; (6) from the pericycle. 
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The botaoy of 81o?er monntain. 

SAMUEL B. PARISH. 

This is not a large mountain, rising hardly 500 feet above 
the mesas of the San Bernardino valley, in southern Cali- 
fornia, where it is situated. One can riae around it on level 
ground in a circuit of some two miles, for it is quite isolated 
from the neighboring range of hills. They are oC the prevail- 
ing granitic formation 01 the region, while Slover is one of a 
very few protrusions of limestone, affording to the surround- 
ing towns good lime and a fair quality of marble. To these 
economic advantages it doubtless owes the dignity of a name 
in a country where many more considerable elevations are 
left without one. 

Everywhere it is very steep, and in places inaccessible. 
Its sides, for the most part, are of bare rock, and where there 
is soil it is thin and stony. It is without springs, so that the 
only moisture it obtains is from the scanty rain of the short 
winter. 

One would expect the plants inhabiting such an arid rock 
to be few in number and of little interest. But in reality 
it possesses a vegetation of a very remarkable character. 
Not only is it well supplied with a considerable number 01 
the commoner plants of the surrounding hills, but it also con- 
tains within its narrow limits a half-dozen species not found 
elsewhere for a distance of from 40 to over 100 miles. And 
it is noteworthy that several of these species, coming from 
several points of the compass, find here a common limit of 
their known ranges. 

From the north there is Cheilanthes Cooper <b Eaton, else- 
where known at only three stations, the nearest at Santa Bar- 
bara. It is not abundant here, and grows mostly in deep fis- 
sures of the cliffs on the southwestern face, although a few 
plants may be found in other sheltered spots. Of this fern 
Slover is the southern limit. Several species come in from 
the deserts that lie to the east of the main range. 

JSTotholana crctacea Liebm., the N. Candida of the Botany 
of California, is to be found in the seams of the rocks, ex- 
posed to the full blaze of the sun. Into such narrow cracks 
does it force its roots that actual quarrying is often necessary 
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to procure specimens. Like so many of the ferns of the 
southwest its fronds are curled up in summer in brittle knots 
that crumble at the touch, but expand and live again at the 
coming of the rainy season. In their exposed situation the 
Slover Notholaenas lead an unusually intermittent life, un- 
rolling their fronds at every shower and contracting them 
again with every dry wind from the north. The white-pow- 
dered form and the yellow-powdered are equally abundant, 
but the plants are smaller than those of the desert, where 
they often grow about the edges of boulders with their roots 
in the soil beneath. It is also found on the dry hills about 
San Diego, where several desert plants reach the sea. Our 
station is perhaps the westernmost one. It certainly is oi 
Erodium Texanum Gray, whose eastern origin is indicated by 
its name, and which I have collected on the very summit. 
Elsewhere in this state it has been found springing up at a 
few places on the Mojave and the Colorado deserts. 

Allium unifolium Kellogg, abundant on a stony northern 
slope, belongs to the west and north, in the coast range, and 
finds here its eastern limit. Sisymbrium rejlexum Nutt., and 
Amsinckia intermedia F. & M., are to be noted as occurring 
here, quite away from their usual range. Both are not un- 
common on the edge of the deserts, and the latter is also re- 
ported to grow near the coast. 

Slover has also its own peculiar species, Delphinium Par^ 
ishii Gray, which has as yet been discovered nowhere else. 
Its aspect suggests that it also may be an outlying member 
of the desert flora. 

Why this insignificant hill should have so peculiar a flora 
is an interesting problem in geographical botany. That 
a particular species should be found only in a certain spot, or 
at least not in any similar one for many miles in any direc- 
tion, is not uncommon in this region. It is true that this 
isolation in some cases may be only seeming, and due to a 
lack of thorough knowledge of the surrounding country, but 
it occurs too frequently in well explored ground not to be 
accepted as real. It is indeed one of the characteristics of 
our flora. 

But here we have not one, as is usual, but seven isolated 
species gathered together in an area of a few acres. The 
geological formation of the mountain, so different from its 
neighbors, might appear to account for its peculiar vegeta- 
tion. But in other places none of these species grow in cal- 
careous soil, nor are they to be found on another outcrop- 
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ping of limestone a few miles away. Of the six species 
known to grow elsewhere, four belong to the deserts. But 
against the connection suggested by this fact is to be set the 
northern derivation of the two remaining species, so that no 
satisfactory solution presents itself. 

Note. Since these notes were written Mr. T. S. Bran- 
degee has published in the 25th volume (series II) of the Pro- 
ceedings of the California Academy of ocience, his valuable 
paper on the "Plants of Baja California." Mr. Brandegee 
finds Delphinium Pariskii on the Califomian peninsula from 
San Enrique northward. Slover mountain therefore becomes 
its northernmost habitat. 

San Bernardino^ CaL 



Nttes on North American Willows. V. 

M. S. BBBB. 

I. Salix Hookeriana, again. During the year 1835, 
Abraham Halsey, Esq., of Hartford, Connecticut, made a 
number of drawings for Dr. Barratt, designed to illustrate a 
work on North American Willows, which was never pub- 
lished. These drawings are now the property of Columbia 
College, and last summer Dr. Britton — thinking I might be 
interested — kindly sent them to me for inspection. They 
represent for the most part the species common about Dr. 
Barratt^s home in Middletown, Conn., but among them I find 
one of S. Hookeriana, and under this, in Dr. Barratt's own 
handwriting, the following inscription : ^^Sa/ix Hookeriana 
Barratt, n. sp. Herb. H. B. & T. no. 9. N. W. Coast from 
Mr. Scouler"! There is also a crude water-color (not done 
by Mr. Halsey) obviously worked-up from a tracing of her- 
barium specimens, and under this a repetition of the habitat 
and name of collector as given above. No botanist compar- 
ing the two sketches with the plate in the Flora Boreali 
Americana would fail to perceive that all three were drawn 
from specimens of a single gathering. Than this, nothing 
could be more satisfactory' and conclusive. To Mr. Scouler 
belongs exclusively the credit of discovering this most re- 
markable willow, and the Saskatchewan habitat, which has 
all along held the first place in the books, and is the only 
one given by Andersson, is shown to have been a mistake 
from the beginning ! 
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2. S. MYRTiLLiFOLiA AndcFs. Sal. Bof.-Amer. 28. S. 
NovcE^AngluB Anders. Monoff. 160, and DC. Prod., 16. 2. 
253, mainly. S. myrsinites Hook. Fl. Bor.-Amer. 2. 151, 
mainly. A pretty little willow found throughout the region 
of the Canadian lakes from north of Lake of the Woods 
(Dr. Bell) to Great Bear Lake (Richardson). ''Common on 
the portage of the Grand Rapids of the Saskatchewan, near 
Lake Winnipeg'' (Douglas), Athabasca Lake and river 
(Macoun), extending westward along streams and in low 
situations to the eastern foot-hills of the Rocky Mountains. 
After a careful examination of the collections of Richardson, 
Douglas and others, upon which Andersson founded his S. 
Novae-Angliae, I am satisfied that (with the exception of 
Drummond's Rocky Mt. specimens) all belong to one 
species, for which S myrtillifolia is the oldest (and best) name. 
It is useless and confusing to attempt to distinguish as varie- 
ties the different forms due to varying conditions of locality 
and exposure. Andersson himself, in the case of Richard- 
son's collections, where aments and leaves of the same plant 
are under separate tickets, has referred the aments to one of 
his varieties and the leaves to another. The species is one 
of the plain from Lake Winnipeg north to the Arctic circle. 
Drummond's specimens, mentioned above, are more robust 
every way, with thick, white-woolly staminate aments, fertile 
immature, leaves wanting, and can not be safely determined, 
though most likely belonging to S. monticola Bebb. 

3. S. ARBUscuLOiDEs Auders. Monog. 147, fig. 81. S. 
humillima Anders. DC. Prod. 16. 2. 248. o. acuiifolia Hook. 
Fl. Bor.-Amer. 2. 150. Arctic America (Mieschring and 
Dr. Rae). Mackenzies River (Dr. Richardson). Marshes 
near the Rocky Mountains (Drummond). The sessile cap- 
sule, very short bifid style, large emarginate gland and small 
serrulate leaves constitute a combination of characters so ab- 
solutely unique among American willows as to leave no 
doubt concerning the plant Andersson had in view, nor any 
as to its very close affinity with S. arbuscula. Prof. Ma- 
coun, who examined Andersson's types for me in the Kew 
herbarium, says that the specimens of Mieschring and Dr. 
Rae are all on one sheet with no means of telling to which, 
respectively, the labels belong ; that they comprise apparent- 
ly two or more species and are very imperfect, a few bear- 
ing very youn^ catkins. It would appear probable from 
this that the entire leaf with stipules, figured by Andersson, 
belongs to some other plant than that from which was de- 



1890. J BOTANICAX, 6AZBTTB. 55 

rived the essential character of the species. Some of the 
distinctions noticed by Andersson disappear in Drummond's 
specimens : the aments are not conspicuously more loosely- 
flowered than in the European species, the capsules are not 
smaller and narrower (rather the reverse of this if there is 
any difference), but on the other hand the aments are sessile 
or nearly so^ and the style, though distinct, is very shorty and 
the habit is different. I should imagine that any European 
botanist familiar with the general aspect of S. arbuscula 
would — if he did not stop to examine closely — be likely to 
pass the American plant for a form of S. petiolaris, as An- 
dersson himself passed the specimens of Richardson and 
Drummond in the Hookerian herbarium. In one of Drum- 
mond's specimens the leaves are clothed beneath with silky- 
white appressed hairs, the upper surface smooth and dark- 
green, making a pretty contrast ; in another the leaves are 
much larger, 2 inches long by ^ to | inches wide and more 
coarsely crenate. While it is inexpedient to name varieties 
upon such scanty indications, there is sufficient evidence that 
the range of variation in the American plant is scarcely less 
pronounced than in the European S. arbuscula, and, further- 
more, evidence which heightens the probability that as be- 
tween two such variable species, inhabiting areas close to 
the homogeneous circumpolar flora, the one technical dis- 
tinction between the two, drawn from the length of the style, 
may break down at any time. The author ot S. arbusculoi- 
dc8 can not go back and suppress his earlier name because 
incautiously compounded of Greek and Latin, and substitute 
for it (in DC. Prod.) S. humillima. The identification of 
Drummond*s specimens clears up the obscurity which has 
hung over S. actUifolia Hook, (not Willd.), and will afford 
the basis for an improved characterization of the species. 
Strange to say, it is upon these old specimens we must still 
wholly rely. Although not indicated, by either Drummond 
or Richardson, as rare, the plant has entirely escaped the 
collectors of the present generation. 

4. '* S. subcordata" Anders. DC. Prod. 16. 2. 282. The 
specimens from which the description of this supposed new 
species was drawn are all attached to a single sheet in the 
Kew herbarium ; they belong to three distinct and well known 
species ; the name must therefore be dropped. As, one by 
one, the rarer and more obscure willows of the Canadian 
flora have been rediscovered by the botanists of the Canadian 
Natural History Survey — recent collections verifying and ex- 
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tending our knowledge of the types of the Flora Boreali- 
Americana — nothing approximating in character to S. sub- 
cordata And. has been found. Did Prof. Macoun and his 
associates, and myself as well, fail to appreciate the signifi- 
cance of the description, or was the plant indeed so very rare? 
In the midst of our bewilderment I asked Mr. Baker for any 
hint toward a solution of the difficulty which the type speci- 
mens might afford, receiving in response a drawing (elab- 
orated from a tracing) of all the specimens on the sheet, all 
the labels copied and a few fragments, a capsule or two, to 
show minute characters. This led to the recognition of the 
corresponding numbers of the ** Hooker, Barratt and Tor- 
rev '* distribution in the Torrey herbarium, so that altogether 
it IS possible to speak with assurance concerning the material 
which Andersson had before him. (i) Two large specimens 
of S. arctica Pall, (not R. Br.), almost certainly by some 
mistake ticketed as from the ** Rocky Mtns. coll. Drum- 
mond," one specimen showing fertile aments past maturity. 
From these are derived the character of the aments, mainly, 
and the following: "Adult leaves orbicular-oval, 2' long, 
nearly the same width, long-petioled, midrib and nerves 
acutely prominent, reticulate, margin entire, petioles yel- 
low, buds large." (2) Two stunted specimens of S. aden- 
ophylla, leaves only, habitat not given. Here belong ** leaves 
cordate, margin minutely glandular-denticulate, stipules 
acutely serrate, ornate." (3) Two specimens of S, cordifolia 
Hook., supposed to represent the early state of the preced- 
ing. In the Torrey herb, the S. arctica specimen is named 
*' S. obovata var. glabra," the S. adenophylla specimen **S. 
cordifolia var. serrulata," so it appears Dr. Barratt regarded 
the two as distinct. How they came to be placed together 
on the Kew sheet is a mystery, and still more inexplicable is 
it how so critical a salicologist as Andersson should have been 
misled into combining the characters of the two in his '*S. 
subcordata." 

Rockford, III. 
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New mosses of North Amerifa. lY. 

F. RENAULD AND J. CARDOT. 
(with plates VUI and IX.) 

Br}iiiD extennatoiD. — In loose, yellowish tufts. Stems de- 
pressed, radiculose, branching below the perichaetium by 
elongated innovations (15-30 mm. long), erect, slender, flex- 
uous, generally attenuate and flagelliform. Stem-leaves 
distant, equal, erecto-patulous when moist, imbricate when 
dry, concave, from a long decurrent base ovate-lanceolate, 
shortly acuminate-cuspidate; entire or subsinuate toward the 
point, 1.50-2 mm. long, .50-.75 mm. broad; innovation- 
leaves mucrt smaller and narrower; margins revolute from 
the base to -above the middle ; costa excurrent into a verj' 
short point, or vanishing just below the apex; cells of the 
areolation rhomboidal or hexagonal, 3-4 times longer than 
broad, rectangular at base, longer and narrower on the mar- 
gins, but not forming a distinct border. Pedicel flexuous, 
25-35 ram. long, reddish below, yellowish above. Capsule 
pendulous, narrowly cylindrical, constricted below the 
mouth when dry, and tapering to a long attenuate neck ; lid 
convex, acutely apiculate. Teeth pale yellow ; internal mem- 
brane very broad ; segments split, cilia 2-3, long appendicu- 
late. Annulus of 2-3 rows of cells. Dioicous. Male plant 
unknown. 

Oregon: Portland, wet, sunny bluffs (Z. jF. Henderson). 

This plant has the facies of some Cladodium (as Bryum 
{Cladod.) purpurascens R. Br ), but the perfect structure of its 
peristome compels us to place it in the sect. Eubryum. By 
the form of the capsule it is relatt;d to B. capillare and other 
allied species, but is at first sight distinguished by its elon- 
gated, slender innovations, and its ovate-lanceolate and long 
decurrent leaves. 

Brvnm crassiramenn* (B, crassum Ren. and Card. MSS., 
nofi H. et W.). — In robust, wide, compact, yellowish-green 
tufts. Stems robust, stout, branched, 3-5 cm. long. Leaves 
erect-patulous when moist, imbricate when dry, ovate-lan- 
ceolate, shortly acuminate, not decurrent, very entire or sub- 
sinuate at apex, 2-3 mm. long, 1-1.50 mm. broad; margins 
revolute from the base to near the apex ; costa percurrent or 
vanishing just below the point ; cells of the areolation rec- 
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tangular at base, hexagonal, 2-5 times longer than broad in 
the upper part, longer and narrower on the margins, but not 
forming a distinct border. Perichaetial leaves more long 
acuminate. Pedicel reddish, flexuous, .1-5 cm. long. Cap- 
sule pendulous, badious or ferruginous,cylindrical, constricted 
below the mouth when dry, tapering to an attenuate neck ; 
lid conic or subconvex, apiculate. Teeth yellow, densely 
trabeculate ; segments split ; cilia 2-3, appendiculate. An- 
nulus of 3 rows of cells. Dioicous. Male plant growing 
with the female ; flowers terminal, capituliform ; antheridia 
large, with equal paraphyses. 

Oregon : Oregon city, wet sunny bluffs (Z. F. Henderson) 
A fine species, allied to B. pseudotriquetrum, but quite 
distinct by the entire leaves, imbricate and not twisted when 
dry and without distinct border, the looser areolation and the 
narrower capsule. 

Atrichum undulatunt Beauv. var. altecristatum. — Lamellae 
of the leaves much higher than in the typical form ; capsule 
narrower and erect. 

Kansas : Saline county {Josef h Henry). Pennsylvania : 
Reading {Bischoff). No. 314 of our set oi Musci Bor.-Amer. 
exsic, issued as A, angustatum BS., also belongs to this va- 
rietv. 

Closely resembling the A. angustatum^ but distinct from 
it in the inflorescence and chiefly in the looser areolation of 
larger cells. 

Fontinalis Kindber^ii. — (Macoun, Canadian Musci,^ no. 
233). — Robust, a foot or more long, ferruginous, golden yel- 
low and shining above. Stems naked below, subpinnate ; 
branches plun»ose, subflexuous. Stem-leaves erect-patu- 
lous, concave, more or less distinctly carinate, ovate-lanceo- 
late, acuminate, very entire, the upper large, 5-7 mm. long, 
2.50-3 mm. broad, the lower much smaller and more shortly 
acuminate. Branch-leaves tristichous, divaricate, narrowlv 
lanceolate, long acuminate, concave, inflexed on the margins, 
canaliculate above, rounded or subcarinate at back, 4-5 mm. 
long, 1-1.50 mm. broad. Cells of the areolation long linear, 
those of the angles enlarged, subquadrate, yellowish or fer- 
ruginous. . Penchastial bracts convolute, suborbicular, entire 
at the truncate-rounded apex. Capsule immersed, oblong, 
2 ram. long, .50-.75 mm. broad; lid conic. Teeth narrowly 
linear, slightly papillose, often connected in pairs at the 
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apex, with 25-35 lamellae, not perforated on the dorsal line ; 
lattice-cone of the inner peristome perfect, papillose, the 
transverse bars appendiculate. Dioicous. Male flowers nu- 
merous, sessile or pedunculate. 

Vancouver Island, in ponds {Macoun). Oregon: High 
Cascade Mts., Lost Lake (Z. /^. Henderson). 

This fine moss differs from the robust forms of F. anti- 
pyretica in its stem-leaves less distinctly carinate, longer 
acuminate, and its branch-leaves longer and narrower, di- 
varicate. The peristome is the same as in F. antipyretica. 

Antitrichm Californica Sulliv. var. ambigaa. — Distinct from 
the tvpe by the branches not julaceous, the leaves not so 
closely imbricate, generally subsecund and narrower, the 
cells longer and the pedicel often flexuous. It resembles in 
habit A. curtipendula, but diflfers from it in the cylindrical, 
narrow capsule, the perichaetial leaves longer acuminate and 
the shorter cells. 

Oregon : Portland (Z,. F, Henderson). 

Climacium dendroides W. M. var. Oref^anense. — Differs 
from the type in the leaves narrower at base, less serrate at 
apex, sometimes subentire. 

Oregon : Willamette River, on ground and old logs (Z. 
F. Henderson). 

Climacium Americanum Brid. var. Kiodber^i. — A remark- 
able form, distinct from the type by the leaves shorter, more 
distant, loosely imbricate, and the cells of the areolation 
nearlv equal, short, ovate, scarcely 1-2 times longer than 
broad. 

Louisiana : Lafayette's woods {A. B. Langlois). Massa- 
chusetts : Wellesley, with transitions to the type {Miss Clara 
E. Cummings). 

Beterocladiom aberrans. {Microthamnium aberrans Ren. 
and Card. MSS.). — Intricate-cespitose, pale or yellowish 
green. Stems flexuous, creeping, radiculose, more or less 
regularly pinnate ; branchlets ascending, flexuous. Stem- 
leaves squarrose, auriculate, from a cordate-ovate base long 
acuminate, generally subulate, i. 25-1. 50 mm. long, .50-. 75 
mm. broad ; borders plane, sinuate-crenulate all around, 
costa forked, with one of the divisions longer and vanishing 
about the middle; areolation loose, pellucid, of soft thick- 
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walled cells, elongated, linear, truncate or obtuse, 4-10 times 
longer than broad toward the costa, the others irregular, 
ovate, roundish or subhexagonal, sometimes slighlly papil- 
lose. Branch-leaves shorter, acute or obtuse, rerichaetial 
leaves acuminate to a reflexed denticulate point, thin-nerved ; 
paraphyses numerous, long. Pedicel purple, smooth, 15-17 
mm, long. Capsule horizontal, ovate, curved, 1.50 mm. long, 
.50-.75 mm. broad ; lid unknown. Teeth yellow, acuminate, 
densely trabeculate ; segments narrowly split ; cilia shorter, 
nodulose. Male flowers unknown. 

Idaho : Kootenai county, on logs {% B, Leiberg ; kindly 
communicated by Mr. Ch. R. Barnes). 

This moss, with the aspect of some tropical Microthamni- 
um, is closely allied to Pterogonium ( Hcterocladium) frocur- 
rens Mitt., but according to the description and figures given 
by Mr. Mitten in Journ. Linn. Soc. viii, 37 and pi. 7, this 
last species is a more robust plant, with inequilateral branch- 
leaves, the perichajtial leaves only patent and not reflexed at 
their point, the pedicel longer and the capsule not curved. 
These two species constitute in the genus Heterocladium a 
section which we name Eurybrochis, characterized by the 
loose, pellucid, smooth or scarcely papillose areolation. 

Brachythecium acuminatum (Beau v.) var. sabalbieans. — 
Facies of the B. albicans (Neck.). More robust than the 
type, pale yellow; branches silky, julaceous ; areolation 
denser, cells narrower. 

Louisiana : Bayou des Cannes, foot of trees {A. B. Lang- 
lois). Florida: Enterprise (/^//^^^ra/rf). 

Brachytheeion Idahense. — Intricate-cespitose, bright green. 
Stems depressed, creeping, irregularly pinnate ; branches 
ascending, subincurved. Leaves crowded, subsecund, from 
an ovate base lanceolate, long acuminate, plicate, costate to 
above the middle, i mm. long, .3S-.50 mm. broad ; borders 
denticulate all around or subentire, plane or more or less 
revolute ; cells linear, attenuated, those of the angles sub- 
quadrate, numerous. Pericha^tial leaves rather suddenly 
acuminate, obsoletely costate or subecostate. Pedicel pur- 
ple, smooth, 10-17 "^"^' looj?- Capsule horizontal, ovate, 
gibbous, curved, 1.50-2 mm. long, i mm. broad, lid obtusely 
conic. Teeth lanceolate-acuminate, densely trabeculate ; 
segments broadly split ; cilia long, nodulose. Monoicous. 

Idaho : Lake Pend d'Oreille, on logs {Leiberg ; kindly 
communicated by Mr. Ch. R, Barnes). 
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This species rather resembles B. Bolanderi \^es<\.y but it 
is distinct by the smooth pedicel, the monoicous inflores- 
cence, the thicker capsule, the larger size and the bright 
green tint of the tufts. It is more closely allied to the Euro- 
pean B, olytnpicum Jur. (B, vcnustum De Not.), from which 
it differs in the larger size, the larger, broader, plicate leaves, 
the basal areolation looser, with angular cells more numer- 
ous, quadrate, thin-walled, the costa narrower and shorter, 
and the lid obtuse, not apiculate. 

• 

Scleropodium caespitosum (Wils.) var. snblseye. — Pedicel 
nearly smooth, slightly rough only below the capsule. 
Oregon: Sauvie's Island (77/. Howell). 

Rafhidostegium Regelianum (C. Miill.) var. Floridaoiin. — 
Scarcely distinct from the South American type by the short- 
er and broader capsule, rounded or less attenuate below. 
Florida: Enterprise, trunks of palms {Fitzgerald). 

Hylocofnium triquetrum (L.) var. Californiciin. — Very ro- 
bust ; leaves strongly rugose-undulate, strongly papillose 
above ; capsule short. 

California {Mrs. Mary E. Pulsifer Ames). 

Remark on Rhacomitrinm Orsganum Ren. and Card., 
BoT. Gazette, 1888, 98. — From the examination of an au- 
thentic specimen of R. varttim Mitt., we recognize that our 
R. Oreganutn must be identified with this species, but the 
description given in the Manual^ 150, is not quite exact, the 
hair-point of the leaves being denticulate, not entire, and the 
upper cells elongated, not round-quadrate. 

Monaco and Sienay^ France. 

Explanation of Plates viii and ix.— Nearly all the fif^area are 
drawn by means of Nachet'a camera lucida : 

Plate viii. — A. Bryum extenuahim a. entire plant; 6, b, stem- 
leaves; e, areolation in the middle; d, areolation of the apex; e, inoova- 
tioQ leaves ; /, capsule ; g, portion of the peristome. — B. Bryum craattmm- 
eum. a, entire female plant; b, malepUnt; c, c, leaves; cf, basal areola- 
tion; e, areolation in the middle: /, areolation of the apex; g, capsule; 
h, portion of the peristome. 

Plate ix. — A. FwUinalU Kindbergii. a, part of stem; b, stem-leaf; 
c, branch leaf; .d, pericbsetiam and capsule; e^ capsule. — B. HHemdadium 
aberratu. a, entire plant; b, 6, stem-leaves; c, basal areolation toward the 
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ooeta; cf, areolation in the middle, on the margin ; e, areolation of an au- 
ricle ; / areolation of the point ; g, g, branch-leaves ; h, perichsstial leaf ; 
i, capsule ; j, portion of the peristome. — 0. Brachylheeium Idahenae, a, en- 
tire plant; b, b, leaves; c, basal areolation ; d, areolation of the upper part; 
e, perichflddal leaf ; / capsule. 



An an described Heacbera from Montana. 

DANIEL C. EATON. 

Heacbera (§ Holocbloa) Williamsii. Sesquipedalis ad bi- 
pedalis ; foliis omnibus radicalibus orbiculari-reniformibus 
leviter crenatis ciliolatis ceterum fere Isevibus (unciam ad 
sesquiunciam latis) ; scapis elatis gracilibus nudis puberulis ; 
racemo gracili spiciformi io-i2-noro; floribus remotis sub- 
sessilibus, bracteis minutis squamiformibus ; calycis tubo 
primum obconico serius subcylindraceo, lobis brevibus al- 
bidis ; petalis (3 lineas longis) albidis erectis spathulatis in- 
tegris unguiculatis ; stylibus staminibusque brevibus omnino 
inclusis. 

Montana, collected by Mr. Robert S. Williams in the 
Belt Mts., in July, 1882, in the Highwood Mts. in 1888, and 
in Lower Belt Park in 1889. 

This is a slenderer plant than H. cylindrica, and has 
more entire leaves and more distant flowers than either that 
species or H. bracteata or H. Hallii. It has somewhat the 
look of a Tellima, to which genus I at first referred it, but as 
the petals are entire and the stamens uniformly five, it comes 
fairly within the definition of Heuchera, even though the 
ripened capsule protrudes a little beyond the lobes of the 
calyx. Mr. Canby informs me that he has specimens col- 
lected by himself at Nevada creek in 1883, and others from 
Boseman collected by Prof. Scribner, and others again from 
Jeflferson City, Yellowstone Park and Beaver Head Co. 
collected by Mr. Tweedy. Mr. Canby had sent specimens 
to the Gray Herbarium, with the MSS. name of Tellima pen- 
tandra ; but as the whole genus Heuchera is normally pen- 
tandrous, and as Mr. Williams appears to have been the 
earliest collector of the plant, he kindly writes that he can 
see no possible objection to the name here proposed. Mr. 
Williams resides at Great Falls, Montana, and has devoted 
much time to the study of the flora of the neighboring region ; 
and It is with great pleasure that I find an opportunity of 
naming a Montana plant in his honor. 

J\ew Haven ^ Conn. 
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N«t66 ra some westeni plants. 

J. N. ROSE. 
(with PLATK X.) 

Aquilegia yonesii Parr}'.r— This beautiful little Columbine 
was first collected by Capt. W. A. Jones on Phlox Mt., Wy., 
in 1873, and Dr. Parry tells rae but a single flower was ob- 
tained. Mr. Canby collected it at the Upper Marias Pass, 
Rocky Mis.f Montana, 1883; also in fruit at an altitude of 
8,000 feet. Mr. Tweedy now gets it in great abundance in 
flower and fruit from mountains on East Bowlder River, sub- 
alpine limestone slides (June, 1889), Park county, Montana. 

Elaiine Califomica Gray. — The only published station ol 
this species is Webber's opring, in the Sierra valley, N. 
Cal. (J. G. Lemmon) ; also collected in Spokane county, 
Washington, in borders of ponds by Suksdorf ( 1884). Dr. H. 
£. Hasse has sent me specimens collected this season (1889) 
from a small pond near Los Angeles, and far away from the 
only two known stations. Dr. Hasse writes : It would be of 
interest to be able to account for the sudden appearance here 
of some of the plants sent you. In the past spring, at the 
grounds of the Soldiers' Home, an artificial pond was made, 
where no running or standing water had been, and on the 
margin of ihis pond this species with other rare ones were 
collected. Now, once, or several times during sprinc^ and 
autumn at the equinox, heavy winds, lasting a couple of days, 
set in, called sand-storms. These are quite severe, obscur- 
ing the air with clouds of dust and sand, and which may ac- 
count for the distribution of these seeds. 

HymenatherumfentachiBlum DC. — At San Diego, Texas, 
collected bv G. Cf. Nealley (1889). There are no speci- 
mens of this in the National Herbarium by recent col- 
lectors, but most of the older collectors got it in abundance. 
J. G. Lemmon's specimens, collected August, 1884, atLagu- 
na, N. Mex., prove to be the very rare species H. Thurberi, 
only found by Wright and Thurber. 

Nama stenocarpa Gray. — This species has its stamens 
bearing small appendages at the base. Two other species, 
P. Schafineri and P. stenophyllum, are also described with 
api>endages. Dr. Hasse sends this plant from Los Angeles 
county, Cal. It has only been found before in the southeast- 
em part of the state. 
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Mofiardella macrantha Gray. — C. R. Orcutt sent two speci- 
mens from Cuyamaca Mts., Cal. (1889), with smaller heads 
than the type (5 to 8-flowered). Palmer collected the spe- 
cies in the same mountains in 1875 (294)» and G R. Vasey 
in the St. Lucian Mts. (487), 1880, and the var. nana at Jul- 
ian, Cal. 

Cborisantbe Vaseyi Parry & Rose n. sp. Decumbent, 
branching from the base, 3-6 inches broad, more or less 
strigose or lanate pubescent throughout: leaves all radical, 
spatulate tapering below to a winged petiole, lanosely pu- 
bescent beneaih: involucre with narrow triangular tube 
slightly swollen at base, divisions 3, divergent, as long as the 
tube or somewhat longer, channeled and somewhat corru- 
gated above, terminating in straight cusps, the membranous 
mtervals with a distinct ciliate tuft : perianth partly exsert, 
yellow, short pedicellate with long narrow tube, segments 
nearly equal one-third the length of the tube, ovate acumi- 
nate : stamens as long as the perianth, anthers oblong, fila- 
ments inserted at the base : ovary smooth, broadly triangular, 
with long curved styles : embryo not seen. 

Habitat: Lagoon Head, Lower California, no. 275, Dr. E. 
Palmer, March, 1880. An interesting addition to theEuchori- 
zanthe section, combining some of the characteristics of C. 
brevicornu and the South American C. commisuralis. The 
specific name very properly commemorates the services of Dr. 
George Vasey, Botanist to the U. S. Agricultural Depart- 
ment, under whose auspices the recent valuable collections of 
Dr. Palmer have been made known to the botanical world. 

Explanation op Plate X.^a, the involucre ; 6, division of involucre 
with " ciliate tuft ; " c, flower. 

The following additional notes upon a few of the species 
collected by Mr. Frank Tweedy in 1 888-1 889 are appended. 
The author is grateful to W. M. Canby for assistance in the 
determination of species. 

Astragalus flatytropis Gray. — This very rare species was 
collected by Mr. Tweedy in Beaver Head county, Montana, 
July, 1888. It has not before been found in this region and 
IS new to Coulter's Rocky Mountain Manual. It was first col- 
lected in the Sierra Nevada Mountains above Sonora Pass 
at 10.000 ft. {Brewer^ 1860-1862), the only other collection 
being that of Sereno Watson on East Humboldt Mountains, 
Nevada, 6,000 ft., July, 1868. Leaflets six lines long, lan- 
ceolate and acute ; pods a little over an inch long. 
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Astragalus reventus Gray. — Another species new to Mon- 
tana and only known from Oregon and Washington. Col- 
lected by Mr. Tweedy, June, 1888, Beaver Head county, 
Montana. 

Eri^eron Tweedyana Canby & Rose, n. sp. — Perennial, 
from a muliicipital caudex 4 to 8 inches high, simple or some- 
what branched, soft pubescent below, becoming lanate above 
(apparently densely white lanate when young) : leaves nar- 
rowly linear, 2 to 2\ inches long, crowded at base, reduced 
and scattered above, somewhat pubescent : heads 3 to 5 lines 
high, a little broader, terminating simple stems on the 
branches ; the peduncles long and naked or with few bract- 
like leaves : involucre of numerous narrow acuminate bracts, 
in a single rather crowded series, with tips a little spreading, 
densely lanate : rays numerous, conspicuous, white : pappus 
double, the outer multisquamellate : akenes pubescent. 

Collected by Mr. Frank Tweedy, June, 1888, in Park 
county, Montana. 

Here probably should be referred F. L. Scribner's no. 77, 
in part, from the Little Belt Mountains, Montana, Aug. 12, 
1803, altitude 7,500 feet. The lanate pubesence of the in- 
volucre and double pappus seems to ally this species with 
E. Muirii of the far north. It is closely related to E. pumi- 
lus, but with larger heads, softer pubescence, etc. Its closest 
alliance, however, is probably with E. Brandegei of Colorado, 
but a careful comparison with specimens in the Gray Her- 
barium, and a good specimen communicated by Mr. Bran- 
degee, show that the two are distinct. E. Brandegei has 
smaller almost globular heads, very short almost naked bracts 
(^ven in flowers), etc. E. Tu/eedyi Canhy is evidently only 
a large form of iS*. letter Gray. 

Ery^eroB Pairyi Canby & Rose, n. sp. A somewhat simi- 
lar species but depressed, one to two inches high, pubescence 
villous, spreading : heads solitary on the stems (in one case 
two heads), j lines high : rays 40 to 50, white, short and 
rather broad, 3-dentate at tip : involucral scales tapering to 
a sharp |>oint, purplish at tip : pappus double, tho outer short, 
the bristles as thick as those of the inner. 

Dry hills, 7,000 feet altitude, on Grasshopper Creek, 
Beaver Head county, Montana, July, 1888 {Frank Tweedy 

'5)- 

Near E. pumilus and also near E. radicatus, difl^ering 
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from the latter in the narrow and very hirsute leaves, in the 
double pappus and dentate tipi>ed rays. 

Tanaceiutn ca-piiaium Torr. & Gray. — ^This little plant, 
only known from the Rocky Mountains of North Wyoming 
and collected by Nuttall & Parry, was collected by Mr. 
Tweedy in June, 1888, in Beaver Head county, Montana. 
It grows on dry hills, 5,300 to 7,000 feet altitude. We are 
indebted to Mr. Canby for the determination of this rare spe- 
cies. 

Penstemon Tweedy! Canby & Rose, n. sp. Three to six 
inches high, of a purplish hue, from a woody caudex, gla- 
brous except the inflorescence, which is glandular puberu- 
lent: leaves mostly radical, 10 to 15 lines long, lanceolate, 
spatulate or narrower ; stem leaves bract-like, one or two 
pairs below the flowers: flowers 3 to 8, mostly unilateral : 
calyx with somewhat unequal acute lobes : corolla bilabiate, 
purplish, 3 to 4 lines long: anthers dehiscent from base to 
apex through the junction of the two cells, glabrous ; sterile 
filament glabrous. 

Sub-alpine bogs, 0,500 feet altitude, Beaver Head coun- 
ty, Montana, June, 1888. Collected by Mr. Frank Tweedy 
(no. 35), a zealous collector in this region for the past eight 
years, and author of * 'Catalogue of the Plants of Yellowstone 
l^ark." 

Our plant seems clearly to belong to Gray's sixth subsec- 
tion of Eupentstemon. It resembles some simple entire 
forms of P. humilis, but difllers in its glabrous sterile stamen, 
almost naked stem, etc. 

Washington^ D, C. 



Dr. Charles C. Parry. 

Our western flora can hardly be touched at any point 
without encountering the name of Parry, our oldest and most 
distinguished botanical explorer. Hundreds of new plants 
were brought to light by him, and although he has written 
very little his name must always be a prominent one in 
American botany. 

He was born at Admington, Worcestershire, England, 
August 28, 1823, and died at Davenport, Iowa, February 20, 
185^. In 1832 his family came to America and settled on a 
farm in Washington county, New York. He graduated at 
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Union College, Schenectady, and then studied medicine. It 
was the attractive flora of northeastern New York that first 
awoke his interest, and through his acquaintanceship with 
Drs. Torrey and Gray this interest became a life-long pas- 
sion. 

At the age of twenty-three he removed to Iowa, settling 
at Davenport, which always remained his home, so far as he 
had any abiding place. 

It was in 1848 that his real work as an explorer began, in 
connection with David Dale Owen's geological survey of the 
Northwest, his collections being made along the St. Peter 
River and up the St. Croix as far as Lake Superior. In 1849 
he was appointed botanist to the Mexican Boundary Survey, 
going by way of the Isthmus of Panama to San Diego. In 
1850 the trip was repeated, owing to the loss of the collection 
in a storm. In 185 1 he was ordered to El Paso, on the Rio 
Grande, exploring regions never before and but seldom since 
visited by botanists. The rich collections of these two years 
are found described in the well-known report of the Mexican 
Boundary Survey. 

In 1861 be began his series of explorations in the Colora- 
do Rocky Mountains, the work being undertaken at his own 
expense. One who has seen the charming flora of the Col- 
orado peaks can well understand the enthusiasm of Parry as 
he fairly reveled in this untrodden ground and brought to 
light its beautiful alpine plants. It was an experience which 
has fallen to the lot of very few botanists, and it is little won- 
der that exploration became his passion. But in all his sub- 
sequent varied experiences as a collector, it is said that he 
always remembered his alpine plants of the Colorado moun- 
tains with the warmest aflection. 

In 1867 he became botanist of the J^acific railroad survey 
that crossed the continent on the parallel of 35*^. 

In 1869 Dr. Parry was appointed botanist of the Depart- 
ment of Agriculture, a position which he held for nearly 
three years. 

The remaining twenty years of his life were entirely de- 
voted to exploration, much material being collected by him 
in Utah, Nevada, California and Mexico. His last years 
were devoted more to the study of certain groups than in 
making general collections, and his work on Ceanothus and 
Chorizanthe is unusually welf fortified by a wealth of acute 
field observations. His last new species of Chorizanthe is 
published in this number of the Botanical Gazette. 
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His herbarium must be remarkably rich in western plants, 
and is deposited, as we understand, among the collections of 
the Davenport Academy of Sciences. 

In Dr. Parry's death we lose another of our veteran bot- 
anists, and the day seems not far distant when an entirely 
new generation will stand for American botany. 



BRIEFER ARTICLES. 

Tbe system of Arraniroiiieiit of ir^nera In the NAtioDAl Herbariam.— 

In order to facilitate the work of reference to the specimens in tbe Na- 
tional Hebarium, the following system of arranging and labeling the or- 
ders and genera has been adopted by Dr. Vasey : 

Durand's Index* has been taken as the basis for nomenclature and 
arrangement This book forms a compact index of the genera and or- 
ders of Phanerogams, based upon the Qenera Plantarum of Bentbam and 
Hooker, and published with Hooker's approval. The Genera Plantarum 
was published in parts, covering a period of twenty-one years, ending in 
1883. The changes in nomenclature during this period, notably those 
brought out in DeCandolle's Monographs, have been incorporated in 
the work. It will be, for many years to come, the standard index to the 
genera of Phanerogams, and the general use of its numbers by botanists 
will greatly aid reference to and between large herbaria. Our standard 
check-lists, too, should use the same numbers for orders and genera. 

Tbe general plan and arrangement of the genera and orders in the 
the work is that of the Genera Plantarum, the Gymnosperms, however, 
being placed last The orders are consecutively numbered, and the 
genera arranged in each systematically and numbered, beginning in 
each order with 1. In addition, the genera are provided with another set 
of numbers, beginning with the first in Ranunculaceae and running on 
consecutively to the last in Cycadacese. This gives to each genus a 
ready reference number, and is one of the important features of the 
work. 

Before describing the labels to be used in the National Herbarium 
it is necessary to state that hanging over the front of each shelf is a stiff 
flap (12 by 5 inches) of cloth-covered binders-board on which are marked 
the name of the order and the genus or genera to which the plants on that 
shelf belong. 

I iDdex Oenerum PbaaerogaxnAnim Oonacripslt Th. Durand. Bnixelleii,siimp- 

Ubui tucioris. 1888. (8". pp. xxi, 722. £1.) 
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Order labels are printed in heavy-faced capitals followed by the num- 
ber of the order. This is pasted on the center of the flap. If the order 

is entirely exotic, the label is printed in red ink. The same color is used 

for foreign genera, as described below. This device saves a large 

amount of time when one is looking over the shelves for American 

plants. 

The genus labels are of two kinds, one for the shelf-flaps the other 
for the genus covers themselves, both printed in heavy-faced type. 

The shelf flap genus labels consist of the name of the genus preceded 
by its consecutive number m Durand, and followed by its number in the 
order to which it belongs, thus : 

4742. Asclepias. 6a 

These labels are pasted one below another in their numerical order, 
beginning at the upper left comer of the flap. As the name and number 
of the order are already on the flap, it is considered unnecessary and un- 
desirable that they be printed with the name of each genus. The au- 
thority for the genus is also considered entirely unnecessary. If the 
genus is wholly exotic, or is large, and one or more shelves contain only 
exotic species, their labels are printed in red. 

The genus-cover labels, which are pasted on the lower left comer of 
the genus cover, contain the name of Uie genus, with the number of its 
order below, and its consecutive number still lower, thus:— 

Asclepias 

Order. 116 
4742. 

This form of label enables one to know precisely to what place to re- 
turn a bundle of specimens which has been taken from the shelves. 
The number of the order is inserted as being often desirable. If any 
genus-cover contains entirely foreign species its label is printed in red. 

In this system but few complexities occur. Perhaps the least rare 
are those cases in which a genus in Durand is treated by American au- 
thorities as two or more genera. When this occurs the American generic 
names are adopted, using in parenthesis, the numbers of the genus t6 
which Durand refers the American genera. 

The use of Durand's Index seemed at first to be objectionable for the 
reason that the Qenera Plantarum, which must of necessity be the more 
used of the two works, had a dififerent numbering. This difficulty has 
been removed by simply renumbering our copy with ink. 

This is to be done also with our copies of Qray's Synoptical Flora. — 
F&SDBRICK V. CoviLLB, A»9itUifU Botanid, U. S, DepiHmeni qf Agriouitwrt 

FeftleilllBH mad corrosl? e snbliMate.— Penicillium has a way of up- 
setting all " facts " with regard to the habitat of fungi. Dr. J. N. Hurty, of 
Indianapolis, has sent to the writer a flour paste which he prepares and 
which contains a considerable amount of mercuric chloride, completely 
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covered by a rank growth of Penicillium glauoam. When asked for the 
percentage of corrosive sublimate, Dr. Hurty could not give it quanti- 
tatively, but furnished the following statement: ''Our paste pot holds 
one pint, and to one-half this quantity one or two fluid drachms of a sat- 
urated solution of the poison was added. One drachm of saturated solu- 
tion added to one-half pint would be about 1 part in 900. The paste al- 
ways had a strong metallic, corrosive taste, and showed quantitatively that 
mercuric chloride was present in pronounced amount" 

Dr. Farlow was kind enough to examine and confirm the specific 
nature of the fungus.~JoHN M. Coulter, Orat^fijrdwUie, Ind. 



EDITORIAL. 

Wb fkjlB that the recent proposition to give names to all the minor 
variations and forms of plants, cultivated or wild, will precipitate us into 
such a miry slouch of nomenclature that we shall never escape. The 
proposition has a good end in view, and we are in hearty sympathy with 
the purpose of recording the variations to which plants are subject The 
manner in which this is to be carried out, however, is of the utmost im- 
portance. If every one who comes across a plant whose leaves do not 
quite accord with the description of the species is to rush into print in 
the nearest journal with a description of "forma lanoeoiaia" or **9uiffotma 
terre$H$" we shall erelong have to cry, ''Hold I enough I " The process 
for the recording of variations must be the same as for revising the 
species of a genus. If some particular species is suspected of being vari- 
able, a large number of specimens, with full data of collection, must be 
obtained and carefully studied. Ooly prolonged study and abundant 
material will enable any respectable opinion to be formed. 

In our judgment the time is hardly ripe here for this study. There 
remains yet too much land to be possessed. In England and western 
Curope protracted study of the flora has fairly exhausted the species, and 
some are ready to turn to varieties and forms. Here a vast amount of 
work is to be done in collecting and properly describing species. 

Properly describing species has been too little heeded by those 
who have dealt with North American plants, particularly the cryptogams. 
Mischievous species-making is a greater evil even than the violation of 
the law of priority, for the intent of the author who uses a too*modeni 
name can usually be ascertained ; but he who imperfectly describes a 
species often pussies generations. 

In three ways the soul of the righteous conservative systematisfc is 
vexed. First, by too brief descriptions. One can hardly pick up a num- 
ber of Ormfittsa without being struck by the absurdly condensed diagno- 
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•M there given. When Cooke and Maasee deecribe a Glotoeporium on 
cnltiTated Pelargoniums in three linea, who can believe that it is ode- 
quaieiy characteriied 7 When that species is found on wild Pelargoniums* 
as it well may be, does anyone think that it will be easily identified ? 
Will it not rather necessitate a painful estpenditure of time, and perhaps 
even then (should the type specimens be lost) have to be relegated to the 
limbo of "species non satis notes*' ? The case has many parallels. 

Again, he suffers from the description of imperfect material Mitten 
aeea two tiema of a Hypnum in Douglas's collection and describes it as a 
new species I with the remark that it may be an already described spe- 
cies! Austin receives a sterile Hypnum from Colorado, and describes it 
as a new species, comparing it with four others in widely separated sec- 
tions of the genus I Kind berg finds a moss in Macoun's collections, and 
though he is unable to determine to which of two very unlike genera it 
belongs, describee it as a new species I Examples might be multiplied. 

Again, he is exasperated by description by comparison. For ex- 
ample, Kindberg recently describes a Bryum, of which he had neither 
inflorescence nor fruit, in five or six lines, and by comparing it with a 
well-known species, to which he imagines it allied. Now no finite intel- 
ligence can determine the affinity of a Bryum by leaves alone ; and when 
over half of the points of comparison are within the known range of va- 
riation of the older species, we must conclude that the description is of 
litUe use except to legalise a name. Such names are only incumbrances, 
not helps. His alleged descripticm is too brief, purely comparative, and 
baaed on entirely insufficient material It is a type of all that is bad in its 
line. Let us hope that the species makers will cease 

Giving diagnoses instead of descriptions ; 

Comparing a new species with an old, except as a supplement to a 
full description ; and 

Naming material which is only fit to be shelved till it is completed 
by further discovery. 
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For some years previous to his death, Professor Gray had in contem- 
plation a revision of his popular text-books, the Lessons, Manual and 
Field, Forest and Garden Botany, all of which were out of date, and, the 

> MmioaI of the botany of Um Nortnera Uultad SUtes. inolading the distrtot eMt of 
thm MliBtaippl and north of North Carolina and Tennenee. By A«a Gray, lat« Fiaher 
Proffor of natural hUtory lu Harrard Unlreralty. Sixth edition, rerlsed and extended 
wtstvard to the 100th meridian, by Serano Watwn, enrator of the Oray Herbarlom. Har- 
vard UnlTertlty, and John U. Coaltar. P ro fe wor of Botany In Wabaah Collefe ; aailiited 
by speelalitu In certain groape. Irtaon. Blakeman A Co., New York and Chicago. 1800. 
Ootavo, pp. 700, with 25 platei lUoffCiatlng the tedfei, gr ane ee. fern*, etc 
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latter especially, unsatisfactory to him. He lived to carry out the re- 
vision of only the first of these, the plates of which were cast just before 
his departure for Europe in the spring of 1886. Realizing the futility of 
undertaking the greater task of re-writing the Manual, he had planned to 
confide this work to his associate in the Harvard Herbarium, and the 
senior editor of the Gazette, hoping to exercise a general supervision 
himself. Unfortunately he was not spared for this, but it is evident that 
the work was left in good hands, and the editors of the new edition are 
deserving of praise for the faithfulness with which they have striven to 
make the book what Dr. Gray wou^d have made it himself. 

As a book it is every bit as good as the last edition, which is saying a 
good deal for a volume containing so many abbreviations and technical 
expressions and symbols, over which printers are apt to stumble. As a 
manual for convenient U9e, it is considerably better, since its range has 
been extended to the eastern limits of the Rocky Mountain flora, and its 
scope has been enlarged so as to once more include the Liverworts, these 
changes involving the addition of five excellent plates of detail figures 
similar to the twenty of the last edition, which are reproduced. With 
the Manual for the northern and eastern region. Coulter's Flora for the 
Rocky Mountain section, Chapman for the south, and Lesquereux and 
James for the mosses of the entire country, students are pretty well 
equipped for the study of our flora above the Thallophytes, so far as all 
but the Pacific coast and Texan regions are concerned. Notwithstanding 
the many additions that have been made in the last ten years, the Botany 
of California still renders good service for the first of these, and the 
Botany of the Boundary Survey and the reports on the collections of 
other expeditions of the same character, make it possible, if not easy, to 
name plants from the latter. 

Had the new edition of the Manual appeared after a greater lapse of 
time since Professor Gray*s death, it would undoubtedly have shown a 
greater number of unfamiliar names than is now the case; but it is grat- 
ifying to find that in an edition planned by him a conscientious effort has 
been made to conform as far as possible to his views regarding the limi- 
tation and nomenclature of species, so that the changes that now appear 
would have been made for the most part had he been permitted to re- 
vise the book himself, as is evinced by the many changes in the €^mo- 
petalse of its region made by the author in his study of these plants for 
the Synoptical Flora. 

The editors will doubtless be criticised for this feature pf their work, 
since there is now an unmistakable disposition Ut fix the earliest-used 
specific name as that of the species, under whatever genus this may first 
have been placed, a tendency which in some quarters reaches for both 
generic and specific names back of the Linnsean introduction of binomi- 
als, regardless of the number of changes that are involved, or of the num- 
ber of species that it attaches to the growing list of the reformer ; and the 
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adoption of this system would have considerably increased the number of 
changed names in the new Manual. Although the tendency referred to 
repudiates in several important respects the code adopted by the Con- 
gress of 1867, which was framed by botanists quite as wise in their day 
and generation as any who now pass judgment on their views, it can not 
be denied that a rigid application of the principle of priority can scarcely 
lead to any other result; and it may be that with the concurrence of the 
next generation the temporary unstability of the nomenclature will 
finally give the real stability that all botanists desire. At any rate, there 
is yet room for an honest difference of opinion on some points involved, 
and although this may make it the duty of monographers to indicate as a 
synonym the name that a given plant would bear under the system that 
they reject, this could hardly have been expected in a work like the 
Manual, which does not pretend to go into synonymy, and the editors of 
the new edition would have been more justly criticised had they followed 
the method that did not meet with the approval of the author of the bookt 
than they can be for doing what they had his testimony that he would 
have done had the work been performed by his own hand. In this connec- 
tion, however, attention ought to be called to the unadopted changes in 
generic names in the NymphseacesB that have recently been discussed in 
the Bulletin of the Torrey Club, and to the unaccepted substitution of 
Hicoria for the familiar Carya. However it may be with these genera, it 
is to be regretted that Spergularia of the old edition appears in this edi- 
tion as Buda and not Tibsa. The priority of the latter, to be sure, is only 
that of a few pages of a book, both being used in the same work by one 
author; but the birthright of Tissa is not invalidated by this fact, and its 
use in a recent monograph of the genus by Dr. Brittou, prior to the ap- 
pearance of the Manual, is an additional reason for its use there as a 
means of avoiding an increase in the number of synonyms. 

The usefulness of the book, for beginners, is considerably increased 
by the incorporation of a glossary, not found in the last edition, and by 
the provision of a synopsis of the orders in addition to the well arranged 
artificial keys; and the index now includes the species of large genera, 
and several confusing popular names— changes that g^reatly facilitate ref- 
erence. 

Thoee who use the book during the coming season, especially near 
the limits of its range, are likely to discover little shortcomings in the 
distribution of species - and to such it should be a pleasure to communi- 
cate to the editors specimens showing any considerable omission. 

Probably those who study local floras, where it is frequently easy to 
distinguish varieties without transition forms, will take exception to the 
Manual blending of some nominal species or varieties with accepted spe- 
cies. For instance, Poa cristata is almost too distinct from annua to pass 
for a mere form of that species, and Feetuca Shortii is equally distinct 
from F. nutans in its typical form; and it is probable that more cases of 
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the same sort occur. Except for a few such, however, the hotanist who 
knows the plants of an extended region will approve of all such unions 
as appear in a necessarily hasty review of the book. 

In some few instances, though the editors have evidently done their 
work anew for this edition, and have not contented themselves with com* 
piling from earlier editions or other sources, defective descriptions or the 
omission of really crucial characters are noticeable. Thus, the imbricate 
petals of Anonacese are still called valvate ; Potentilla rivalis, var. pentan- 
dra is redescribed as having five stamens, whereas the number is usually 
six or eight, ^ve being very exceptional in the specimens of the Engelmann 
herbarium and in many that have been examined in the field by Mr. 
Hitchcock; the p3taloid filaments of Thalictrum clavatum are called 
club shaped, etc. Very useful distinctions between Oxalis Ct^ruiculata 
and its variety stricta are afforded by the rhizomes and dichotomoua in- 
florescence of the latter, from which O. recurva, which resembles it in 
some respects, differs in the trimorphic heterogony of its flowers. It 
might also have been well to note that the blue flowered flaxes, intro- 
duced in the East, belong to two well-marked forms, one of them, which 
has been separated under the name of L. humile, having widely-dehis- 
cent capsules with ciliate septa, the other, with nearly closed capsules the 
septa of which are not ciliate. The reviewer must also plead guilty to 
having omitted the very important characters derivable in Epilobium 
from the innovations, which consist of sessile buds in no. 1, of dense ro- 
settes at base of the stem in nos. 4 and 5, of running leafy shoots in noe. 
7 and 8, of scaly rhizomes in no. 9, and of filiform bulbiferous shoots in 
nos. 2, 8 and 10. But whatever little defects may he noticed in one way 
or another, both amateurs and working botanists, who are concerned with 
the flora of the northern states anywhere east of the Bocky Mountains, 
will be grateful for so good a book, and feel disposed to congratulate the 
editors on the very satisfactory way in which they have brought it out — 
William Tbelease. 



OPEN LETTERS. 



Deep-water Nostoc. 

In the sentence "When Dr. Wolle's ^Fresh Water Alfrse' appeared, this 
Nostoc was not mentioned,'' in my note in the Gazette, November, 1889, 
p. 291, 1 referred to the deep- water Nostoc of Lake Michigan. If I had 
said **Our deep-water Nostoc was not mentioned,'' I should have ex- 
pressed my thought more perfectly. C. B. At well. 

EvamUm, III. 

Some more queer botany. 

In a letter in this department last year a writer called attention to 
''some <|ueer botany" which he found in a ''doctor- book." If only it could 
be conhned to this class of publications less harm would result than now 
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when BO much that is queer finds its way into the text-books. One of the 
editors gave, in the January number, page 28, a notice of the revision of 
Wood's Lessons in Botany, and it is perfectly evident that that editor had 
not given more than a cursory glance at the book before writing the no- 
tice. If he had he could not have failed to notice some things that I 
think will make ** mighty interestin' readin' '' for the subscribers to the 
Gazette. The fact that such statements stand in a book that is to be the 
introduction of many young students to the science of botany will, how- 
ever, raUier sadden teachers to whom may fall the task of eraaicating the 
false notions. If jou can find space, Messrs. Editors, pray reprint a few 
of the more strikmg blunders tnat have been put into such a handsome 
dress in this new textbook. 

2 129. "* The stigma is the glandular orifice of the ovary} communicat- 
ing with it either directly or through the tubiform style. ' 

3 194. ''Air, or rather its oxygen, is required for the oonvertkm cf 
fUsrcn tnto gugar^a pmoe$9 always depending upon oxidation. The oxygen 
absorbed unites wUha pariionqf the carbon o the starchy producing heat,, 
evolving carbon dioxide, and thus converting the remainder into grape sugar 
soluble and nutntive."~Queer chemistrv, too. 

{ 196. ** The cause of the downward tendencv of the root is a theme 
of mach discussion. Some have referred it to the principle of gravita* 
tion ; others to its supposed aversion to light But it is a simple and 
mxtitfadory explanation [sic"] that its growth or cell development takes 
place most readily on the moist side of its growing points, and conse- 
quently in a downward direction [and then the writer naively adds a 
qualification which upsets the 'simple and satisfactory explanation' 
completely] so long as the soil in contact with its lower surface is more 
moist than that above.'' 

S 19a " The leading propensity of the root is to divide itsdfr 

1 199. " . . the fine rootlets, or fibers, are covered hj dry pro- 
tectiTe cells, forming a rootrcap. . . . ' They (the root-hairs) are de- 
veloped and perish anmuUly with the leaver . ." 

t 416. " The bark. . Next to the bast is the green cellular layer, 
eaUed phellogen," 

i 427. "Respiration. . . So with plants ; the^ suck or draw in air 
through openings in the epidermis already described (stomata), and 
when it is discnarged it is found to be changed in character, having 
been robbed of its oxygen OR its carbon dioxide. The oxygen of the air 
while among the tissues unites with substances found therfj and new ma- 
terial for plant growth is thus formed ; in the night carbon dioxide is 
breathed out" 

i 4S2. "How the elaborated sap passes back and even downward 
through cells and vessels that are at the same time employed in convey- 
ing the crude watery fluids up from the root is not understood. We 
are not acquainted with any physicial or chemical force which causes 
the crude sap to creep through the cells and ducts of Uie trunks and 
branches of the great trees, hundreds of feet in height ; nor is the trana- 
fusion of the prepared fluids and cell materials to every part of the 
plant's structure where food is required less difficult to explain. In fact 
observation and experiment have thus far failed to account for these 
mysterious movements." 

I 456. " Variety ur race is a sub-species" 

I 497. " S()ecie8 t/r races." 

Can anything '^queerer" than some of that be found in "doctor- 
books" ? I trow not R. 



1 ItallOB mine. 
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NOTES AND NEWS. 

Prof T. C. Porter describes and figures a new Californian Aste 
(A. Torreyi) in Bulletin of Tarr. Bot, Clxtb (Feb.). 

A MEMORIAL FUND is beine raised for the benefit of the widow and 
children of the late Professor McNab of Dublin. 

Professor F. L. Scribner has published a key to the genera of the 
native and cultivated grasses of Tennessee. It is an extract from the Sta- 
tion Bulletin. 

Professor J. T. Rothrock and Professor W. T. Wilson, of the Uni- 
versity of Pennsylvania, have become associate editors of Forttt Leaves, the 
organ of the Pennsylvania Forestry Association.— Garden and Forest, 

Mr. H. J. Webber {Am. Nat. Feb.) suggests the use of peridial cell 
characters in the genus ^cidium, as they are frequently used in Bcee- 
telia. To emphasize his point he calls attention to Uie differences in 
certain species. 

MoLiscH finds that the tissue under the epidermis in the fruit of 
Capsicum, which appears to be coUenchyma, and has been designatCKl as 
such, gives all the reactions of cork cells, the walls being completely su- 
berised. He has found the same tissue in Solanum melongena var. coc- 
cinea.^ 

CJonwentz has found tyloses in the tracheides of the root wood of the 
tree producing the gum which, fossilized, is called amber. Bits of the 
wood, found imbedded in the amber, indicate that the tree was a species 
of Picea. Tyloses also occur by the enlargement of the epithelium of the 
gum passages. 

Mr. Georoe Massee has published a monograph of the genus IMaons 
Desv. {Kdaaxm Fr.) in Jour, BoU (February andMlarch). Tne genus has 
heretofore been included among the Gastromycetes ; but some very young 
material from South Africa has revealed the unexpected fact that the 
spores are developed in asci. Of course this removes the genus to the 
Ascomycetes. 

Dr. G. N. Best, in The Microscope (Jan.), has given an initial paper on 
a microscopic study of the seed -wings of Abietiness for diagnostic char- 
acters. He is satisfied that the^ can be so used in many cases, and 
so be added to the cumulative evidence of other characters. Such char- 
acters as "cells markedly curved," "cells straight," "outlines regular," 
"outlines irregular," are used, and their meaning distinctly point^ out 
in a plate. The AbietinesB form a ^roup in which good diagnostic 
characters can not be too miuch multiplied. 

Professor W. E. Stone, of Purdue University, has been investigat- 
ing the occurrence of cane sugar in the sweet potato. His results are pub- 
lished in Agricultural Science (February), and are summarized as follows: 
The saccharine substance of the sweet potato exists chiefly, if not en- 
tirely, in the form of sucrose ; the use of tne polariscope in the quantita- 
tive determination of the same seems possible, such determinationsBhow- 
ing li to 2 per cent, of su(3rose in the fresh potatoes; the temperature of 
cooking (baking) inverts the sucrose, and converts more or less of the 
starch into a soluble form. 

Berlchte der deatscb. bot. Gesells. Tli. 864. 
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Db. J. M. Jaksb gives a voluminous account of the motoplasmfc 
moTemenU in Gaulerpa prolifera in a recent number of rringsheim's 
Jahrbikher fur wmeruchaflliche Botanik (zxi. 163-284, pi. vi-viii). After 
studying them in all the organs, and their displacement upon wounding, 
be concludes that their purpose is to distribute the nutritive materials 
through the plant 

The noncrystalized coloring matters of lichens have been carefully 
studied by Dr. R Bachmann.^ He finds sixteen which can be readily dis- 
tinguished by microchemical means, five greens, one blue, four reds and 
six browns, in the 120 species examined. In one case the coloring mat- 
ter occurred in drops in the cell contents ; in two cases as excretions on 
the outer surface of the cell membrane ; in all the other instances it was 
found in the cell membrane itself. In the thallus it is almost always in 
the cortical region. In the apothecium it may be in any part, but is rare 
in the hypothecium. The walls of the asci are not colored, but the para- 
physes. In the cell walls the middle lamella usually contains the most of 
the color. 

The LAST PART (Part III) of voLxvii of the Transactions and Proceed- 
ings of the Botanical Society of Edinburgh contains the following papers 
of general interest : Observations on the wood of certain resin-proauc- 
ing trees. A, OaUeily; Observations on annual increase in girth of trees 
David Chrittimfn; A summary of the botanical features of the country 
traversed by the Afghan Delimitation Commission during 1884 85, / JSL 
T. AUcfumm ; The flora of the coasts of Lapland and of the Yugor Straits, 
FhiUpSewell; Galls of Norway, /. W. H, Tr€uL; Enumeration of fungi col- 
lectCKl in Hardanger in 1887,/. W. K Trad; Fertilization of Aspidistra 
elatior by slugs, Jmn WiUon; Manna from a Persian species of Astragalus, 

BuscH orvES the sist of his paper in the opening paragraph, which 
we preserve entire and translate as follows : My observations on differ- 
ent ffreen vegetative parts of plants in constant darkness have led very 
quickly to the conclusion that the destruction of the chlorophyll is not a 
primary effect of the darkness, but that the chlorophyll itself may persist 
analtered for a long time in darkness, provided that the cell remains 
alive; on the contrary that th^ destruction of chlorophyll in darkness is 
only a secondary phenomenon which appears in connection with the dy- 
ing of the cell on account of the lack of light, as a symptom of the empty- 
ing which here precedes death, analogous with the destruction of chloro- 
phyll upon the autumnal emptying of the leaves. 

The first annual report of the director of the Missouri Botanic 
Garden has been issued. It contains a statement of the changes that 
are being made in the Garden, or that are in immediate prospect In 
order that the development of the plans may be properly noted, a map 
of the grounds on a Large scale is being prepared. The remainder of 
the report ccmtains a statement of the pohcy of the trustees (as already 
published in this journal), the announcement of the establishment of 
the garden scholarships, and an exposition of the relations of the Shaw 
School of Botany to tne Garden. The director requests from authors 
copies of their publications for the library, from collectors specimens 
for the herbarium, and promises all feasible assistance in work calcu- 
lated to promote botaniod knowledge. 

1 Prtncib. J«hrb. f. wIm. Bot. xxi. 1-61. pi. 1. 
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Petkr Henderson, widely known as a seedsniftn, florist And gar- 
dener, and the author of two cr three widely-read book«,died at his home 
in Jersey Citv, January 17. He had been in excellent health np to a 
short time before, when he was taken with the ''grip." This attack did 
not at first appear to be serious, and he was shortly able to be out But a 
chill followed, causing an attack of jpneumonia which proved quickly fa- 
taL Mr. Henderson was bom in Pathhead, a small village near Edin- 
burgh, Scotland, in 1823. He left school at the age of fifteen, with a fair 
English education,, and became apprenticed to a ^rdener. He became 
greatly interested in botany, and before he was eighteen years old had 
twice competed successfuUy for the medals given by the Botanical So- 
ciety of Edinburgh for the best herbarium of native and exotic planta. 
When his four years' apprenticeship was completed he came to New York. 
In 1847 he began business as a market gardener in Jersey City, and 
for twenty years or more that was his principal business. But his taste 
for ornamental gardening grew and he became a florist, and later still a 
seedsman. The seed business proved most important of all At the time 
of his death he was accounted one of the most successful and widely- 
known seedsmen in the country. The first of his books, entitled " Gar- 
dening for Profit," was brought out when he was in the market-gardening 
businees : but it has been revised and later editions published, and proved 
a most successful work. Over 100,000 copies have been sold. Later be 

eublished ** Gardening for Pleasure," which also sold well, and still later, 
is ** Handbook of PUmts." The laat-mentioned book was revised during 
the last year, and is still in the hands of the binder. — N. Y. Timet {emend.y 

Strasbuboer's present statement of the growth of the cell-wall as 
set forth in his last paper on the subject' is as follows : The cell mem- 
brane arising upon the division of a cell is formed by the direct alter- 
ation of the cell plate, which is of cytoplasmic nature. The same is 
true of new membrane or new layers formed without division. Mem- 
branes or layers arising thus either do or do not grow according as sub* 
stances from the cell do or do not penetrate them. The most common 
intrusive substance is the living cell plasma (hyaloplasm ) which is altered 
in the membrane into its own substance. In certain cases the growth of 
the membrane through direct penetration of substance like the existing 
membrane is not excluded, but it is not proved. The intrusion of liv- 
ing hyaloplasm takes place especially in thc^e membranes which are 
becoming cutinised or suberised. It is less certain that it occurs in 
lignification, but not improbable. The common stratification of mem- 
branes is due to apposition, i. e., to the continued successive formation of 
layers from the penpheral cytoplasm. The surface growth in some cases 
is due to the stretching or rupture of the older TameII» and the pro- 

fresBive deposition of new ones. In other cases it is in all probability 
ue to penetration of material into the membrane. That the intrusive 
substance is hyaloplasm is not certainly proved ; that it is dissolved ceUa- 
lo^e is not excluded. It would seem from the above that the two long- 
opi)o**ed theoriea of the growth of the cell wall were in a fair way to WJ 
reconciled. Slra^burger admits the possibility of inta5susception (in the 
older t»en^e) in itome cases, and points out a modified tntUMUitception for 
other c«j*<»s of surface growth. Still other capes of surface growth and 
the ordinary growth in thickness are by apposition. 
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Flowers and inseets. IV. 

CHARLES ROBERTSON. 

Baptisia leucantha Terr. & Gr. — The flowers are arranged 
in long, loose, erect racemes, and are white, except a broad 
purple streak on the base of the banner, which forms a nec- 
tar-guide. The stamens are distinct, and bees insert their 
proboscides between the filaments of the upper ones. The 
anthers dehisce in succession. Accordingly bees visit each 
flower several times to gather the pollen. After the wings 
and keel have been depressed by an insect resting upon 
them, they promptly return to their former position, conceal- 
ing the stamens and pistil. 

The calyx is from 8 to 9 mm. deep, which alone would 
restrict the visitors to the longest tongues. The calyx fur- 
ther tends to exclude short tongues by clasping the petals 
and holding them so that they are not easily forced apart. 
Then the banner is strengthened by three longitudinal folds 
— a median one where it clasps the wing and keel petals, 
and two lateral ones formed by the lobes being reflexed 
upon the central portion. The banner thus forcibly resists 
any upward pressure. On account of the depth of the calyx 
and the large size and rigidity of the petals, only the largest 
and strongest bees can force their way in. The flowers are 
visited very abundantly for honey and pollen by Bombus 
americanorum F. 5 . I know of no other flower in my neigh- 
borhood which seems to depend so exclusively on a single 
species of humble bee. Once I saw a butterfly, Callidryas 
tubule L., thrusting its proboscis under the banner, but, al- 
though it could reach the nectar, it would be by no means 
certain to touch the anthers or stigma. 

Psaralea Otiobrychis Nutt.^ — ^The plants grow in large 
patches and bear many racemes of blue flowers, which are 
veiy attractive to bees. Greenish lines on the banner form 
path-finders. The wings and keel are depressed together, 
and return so as to cover the stamens. The stigma is raised 
considerably above the anthers and so strikes the bee in ad- 

lOo thU ipecfes tee Fcente : Bot. Oaz., XIII, 152. 
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vance of them. The calyx tube is about two mm. deep, so 
that small bees which know how to force their way into the 
flower can reach the nectar. The flowers are sought by 
many insects, especially bees of the genus Megachile. 

Visitors (7 days, June 26-July 11) : Hymenoptera — Ap- 
idee: (i) Aj>ts mellifica L. 5 , s. ; (2) Ceratina dupla Say 
9 , s. ; (3) Megachile sp. ^ ? , s. and c. p. ; (4) M, addenda 
Cr. ^ , s. ; (5) M, mendica Cr. 9 , s. and c. p., ab. ; (6) M, 
brevis Say ^ 9 » s. and c. p., ab. ; (7) M, perbrevis Cr. ^ , s. : 
(8) Anthtdiuni emarginaium Say ^ , s. ; (9) Alcidamea pro- 
ducta Cr. 9 , s. and c. p. ; (10) Os^nia distincta Cr. 9 , s. ; (i i) 
Ccelioxys S-dentata Say 9,s.; (12) Calliopsis audreniformis 
Sm. ^ 9, s. and c. p., ab. Audrenidoe: (13) Agapostemoti 
radiattis Say 9 , s. and c. p. ; (14) Halictus coriaceus Sm. 9 * 
s. ; (15) H. Lerouxii St. Farg. 9 , s. ; (16) H.fiavipes F. $ 
9 , s, ; (\*f) Colletes sp. $ , s. Eumenidcex (18) Odynerus dor- 
salts F., s. ; (19^ O. arvensis Sauss., s. Sphecidce: (20) Pri- 
ononyx atrata St. Farg. ; (21) P, thonim F., both s. 

Diptera — Bonibylidoe : (22) Anthrax sinuosa Wied. ; (23) 
A, parvicornis Lw., both s. 

Lepidoptera — Rhopalocera: (24) Papilio philenor L. ; 
(25) Pterin protodice Bd.-Lec. NociuidcR: (26) Anihcecia 
jagnarina Gn., all 3 s. 

Amorpha canescens Nutt. — The proterogyny of this plant 
and of A. fruticosa has been recorded by Beal.^ Miiller^ has 
figured A. fruticosa and described its mechanism, confirm- 
ing Beal's view in regard to proterogyny and adding that 
self-fertilization may occur in absence of insects. Meehan* 
also has observed the flowers, but while he recognized the 
fact that the pistil matures a day before the anthers, he holds 
that the flowers are self-fertilized, and that too after having 
observed that " the flowers seem very grateful to the pollen- 
gathering insects." He also considers the late enlargement 
of the banner as wholly superfluous, disregarding the fact 
that the real instrument of attraction is the whole inflores- 
cence, and that anything which increases the conspicuous- 
ness of the spike is an advantage to all of the flowers. 

Visitors (June 24-26 and 28) : Hymenoptera — Apid<z: (i) 
Bombus americanorum F. 9 5 » s. and c. p. ; (2) Ceratina du- 
pla Say 9 , s. ; (3) Megachile brevis Say 9 , s. and c. p. ; 

« Am. Nat. I. 406. 

s Weltere Beobaohtungen, II, 244, and PI. II and III. figs. 52-54. 

« Proo. Acad. Sci. Phil., 1887. 329, 390. See also Delpino : Ult. oaservazioui, I. 67, 68. 
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<4) Alcidamea producta Cr. 9 • s. ; (5) Andronicus eylindricus 
Cr. 9 , c. p. ; (6j Heriades carinatum Cr. 9 , c. p. ; (7^ Ccel- 
ioxys S^dentata oay 9 , s. ; (8) Calliopsis audrenifonnts Sm. 
9 , s. Audrenidce: (9) Halictus sp. ^, s. ; (10) //. pilosus 
Sm. 9 , s. ; (i i) //. connexus Cr. 9 , s. and c. p. ; (12) Pro- 
sopi's affinis Sm. 9 , f. p. ; (13) P, pygmcea Cr. 9 , f. p. Eu- 
metiidce : {\±) Eumeiies fraternus Say, s. SphecidcB : ^15) 
Ammophila miercefta St. Farg. ; (16) A. vulgaris Cr. ; (17) 
Priononyx airata St. Farg,, all 3 s. 

Diptera — Syrphidce: (18) Paragus bicolor F. ; (19) Tro- 
pidia mamillata ij^.^ both f. p. 

Coleoptera — ChrysomelidtB: (20) Diabrotica i2'punctata 
Oliv. ; (21) D. atripennis S2l\. Meloida: (22) macrobasis 
uuicolor Kby., all f. p. 

PetalostemoH violaceus Mx. — ^The plants grow in rather 
large patches, the stems being terminated by several close 
spikes of rose-purple flowers, which I regard as proteran- 
drous. The corolla is nearly regular, and it seems as if it 
might as well be quite so, as far as its eflect upon insects is 
concerned. Indeed, the calyx has more to do with deter- 
mining the character of the visitors. The number of wasps 
is far greater than would be expected on a flower of the com- 
plicated structure we find in most Papilionaceas. The organs 
are so exposed that the stigma is pollinated and the pollen is 
collected by bees crawling around the spikes. The nectar 
is not verj' deeply seated, the calyx being 3 to 4 mm. deep ; 
but the flowers are visited more frequently for pollen than 
for nectar. 

Visitors (7 days, July 5-30) : Hymenoptera — Afidae: (i) 
Apis mellifica L. 5 , s. and c. p. ; (2) Bombus virginicus Oliv. 
? , s. and c. p. ; (3) B, sefaratus Cr. ^ 9 5 , s. and c. p. : 
(4) B. americanorum F, 9 5 , s. and c. p., ab. ; (5) B, scutellaris 
Cr. 5 , s. and c. p. ; (6) Melissodes obliqtui Say ^ 9 , s. and 
c. p. ; (7) M. bimaculata St. Farg. ^ , s. ; (8> Ceraiina dupla 
Say 9 , s. and c. p.'^; (9) Megachile brevis Say 9 , s. and c. 
p., ab. : (10) M, inimiai Cr. 9 » s. and c. p. ; (11) Audratiicus 
eylindricus Cr. 9 » s. and c. p. : (12) dvlioxys 8-deiitata Say, 
s. ; (13) Epeolus rcmigatus F. 9 , s. ; (14) -£*. luiuitus Say ^ 
9 , s., ab. Audrefiida : (15) Agaposicmou nigricoruis F. 9 , 
s. and c. p., ab. ; (16) Augochlora pura Say 9 , c. p. ; (17) 
.1. lucidula Sm. 9 , s. ; (18) Halictus sp. 9 , c. p. ; (19) H, 

>Thl8 bee U Mtd to be destitute of poUenlgeroiifi orgftiiit, but it oeruinlj bat « tbio K^t- 
pa and I bare often seen ft collecting pollen. In Am. Nat. XIII. 430. Prof. Treleaae men- 
ttoita bavlng wen it oollectlng pollen of Lobelia >yphilitio«. 
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farallelus Say J 9 , s. and c. p., ab. ; (20) H.jlavipes F. 9 , 
s. and c. p., ab. ; (21) H. filosus Sm. s , c. p. ; (22) H, coii' 
nexus Cr. ? , c. p. ; (23, 24) Colletes spp. s , s. and c. p. 
Eumenidae : (25) Eumeiies yralernus Say, 3. Bembecidae : 
(26) Sembex nubiUi-pennis Cr. s. Spkecidae: (27) Ammo- 
fhila frocera Klug. ; (28) A. mtercefta St. Farg, ; (20) Sfhex 
ickneumonea L, ; (30) Priononyx atrata St. Farg, — all s. Sco- 
liidae; (3r) ElUflumifes Dm., s. 

Diptera — Sarcophagidae : (32) Sarcophaga sp. 

Lepidoptera — Kkopalocera: {^-^ Lycaetiu comynlas Godl. ; 
(34) dolias ciiesom'a StoU ; {35) C. fkilodice Godt, ; (36) P^o- 
lisora catullus F. — all s. 

Coleoplera — Afehidae: (37) Spicauia pentisylvauica De 
G. ; (38) £. trickrus Pall.— both s. and f. p. 

Hemiptera — Capsidae : (39) Calocoris rapidus Say, s. 
Pentatomidae : (40) Euschistus vurtolarh P. B., s. 

Te-pkrosia Virginiana Pers. — The banner is light yellow, 
the wings and keel are pink. The anthers dehisce in the 
keel, and when the keel is depressed the pollen is carried 
out on a brush of hairs which covers the upper edge of the 
style. The stigma itself is covered with pollen at first and 
aids in carrying it out so as to strike the bee, but it is proba- 
bly not receptive until after the pollen has been removed and 
its surface has been rubbed, as in the case of Anlhyllis. etc.* 
The flowers are visited for honey and pollen by Megackile 
brevis Say 9 ■ 

Desmodium. — The behavior of this flower was described 

by Bessey in the case of D. sessilifolium.' and by Foerste in 

D, canescens." The keel incloses the stamens and pistil, and 

is held in position by two processes on the base of the banner. 

The keel has such a strong tendency to fly down that it 

bends the inclosed organs downward with it ; the stamens and 

pistil, therefore, have a strong tendency to fly up. The 

wings also are held by the banner, and are so closely united 

with the keel that when one of them is released the keel is 

"leased with it. The wings thus act as triggers by which 

e flower is discharged ; but the discharge may also be 

fected by raising the banner, or by forcing the banner and 

;el apart. 

>8eelliilJ«r, FiTllllullon of Flower*, na. 
' Am. N«t. XIX, Jll-71", tif. 1-*. 
- Hot. I)ru«ll<', XIIM^-J. 
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The filaments are expanded at the tips and are turned 
outward a little, so as to form a little basket in which the 
pollen is received when discharged, and which aids in 
throwing the pollen when the trap is sprung. 

Foerste says, **The fact that the tenfh stamen is free is a 
priori evidence of the existence of honey." Bessey seems to 
have supposed that nectar was present and that the spots on 
the base of the banner were nectar-guides. But the stamen 
tube is closed below and nectar is wanting ; the flower be- 
longs with such flowers as Genista tinctoria and Sarotham- 
nus scoparius,* which are adapted to be visited only by pol- 
len-collecting bees, and which permit only one visit. 

When a bee lights upon the flower it thrusts its head un- 
der the base of the banner while with its legs it forces one or 
both of the wings outward and downward so as to dislodge 
it from the banner. This frees the keel, which snaps down 
violently. The column, being in turn freed from the keel, 
flies up and hurls the pollen against the ventral surface of 
the bee. 

Destnodium Canadense DC. — This is the largest flowered 
3>pecies, and can only be exploded easily by the largest bees. 
Consequently, humble bees are more abundant than on any 
of the other species. 

Visitors (July 20, Aug. i$): Apidac: (i) Bombus separa- 
4us Cr. 5 ; (2) ^. americanorum F. 5 ; (3) Melissodes bima- 
^ulaia St. Farg. 9 ; (4) Megachile brevis Say 9, rare, and 
only open the flower with difficulty. 

Desmodium cuspidaium T. & G. — Visitors (Aug. 13 and 
22) : Apidae: (i) Bombus americanorum F. 5 ; (2) Melissodes 
hitnaculata St. Farg. 9 ; (3) Megachile brei^is Say 9 . 

Desmodium Dillenii Darl. — Visited by Bombus american- 
4>rum F. 5 . 

Desmodium paniculaium DC. — Visitors (4 days, Aug. 8- 
Sept. 10): Apidae: (1) Bombus americanorum F. 5 ; (2) 
Melissodes bimaculata St. Farg. 9 ; {'^) Megachile brevis 
Sav 9 ; (4) M. mendica Cr. 9 ; (5) Calliopsis audreniformis 
Sm. 9 . 

Desmodium sessilifolium T. & G. — Visited by Megachile 
hrevis Say 9 . 

Desmodium Marilandicum Boott. — The small flowers of 
this plant are exploded by a little bee, Calliopsis audreni- 
formis Sm. 9 . 

We have observed that the flowers are adapXed to the 

tf oiler. Fertlliztlon of Flo wen. 
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pollen-collecting bees ; so that, at the start, all male bees and 
all cuckoo-bees are excluded. Then the visitors must be in- 
telligent enough to know how to snap the flowers and to keep 
from being frightened by their explosion. For this reason 
the visitors of Desmodium are the most intelligent of the ge- 
nera to which they belong, or are at least more used to visiting 
flowers of complicated structure. 

On the six species of Desmodium mentioned above there 
occur two species of Bombus, one of Melissodes, two of 
Megachile and one of Calliopsis. Of eight species of Bom- 
bus which occur in my neighborhood, B. americanorum is. 
the most intelligent and the most important visitor of irregu- 
lar flowers. This bee was seen on the flowers of four species, 
while B. separatus was seen only on D. Canadense. Of 
seven species of Melissodes, M. bimaculata is most common 
on irregular flowers, while the others occur more often on Com- 
positae. Most of twelve species of Megachile also limit their 
attentions to Composite, while M. brevis and M. mendica are 
common on irregular flowers. The same is true of the five 
species ot Calliopsis, C. audreniformis being the only one ob- 
served on irregular flowers. 

The larger flowered species also limit their visitors by the 
strength required to discharge them. Thus, D. Canadense 
is most abundantly visited by humble bees, since the smaller 
bees, like Megachile, can only snap them with difficulty. 
The little Calliopsis audreniformis is neither strong enough 
to spring the trap nor is it large enough to receive the pollen. 
But while the small bees are excluded from the large flowers, 
the large bees can easily discharge and receive the pollen of 
the smaller flowers. As a consequence, the smaller flowers* 
like D. paniculatum, are sought by a greater number 01 
species. But the very small flowers of D. Marilandicum 
seem to depend exclusively upon Calliopsis. 

Carlinville^ III. 



Mycolo^ic observations. I. 

A. P. MORGAN. 

( yanuary^ 18^0, ) 

I. The winter season can not usually be considered very 
favorable to the growth of fungi ; nevertheless during warn* 
and mild rainy spells many kinds will be found growing. 
Aside from the woody and leathery forms which are peren- 
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nial or remain alive till spring, I have noted this month some 
25 or 30 different species. 

2. Little or nothing is to be found coming up out of the 
ground, but on old trunks there are occasionall}* tufts of 
Agaricus sapidus, and about the roots or upon the erect, 
dead trunk of willows or sometimes of sugar maple may be 
seen the yellow tufts of Agaricus velutipes. An old dead 
tree in the deep woods is always a fertile subject. Look 
along it and underneath it. Pull off its bark, examine the 
inside and the wood next it. You will find Myxos, Hyphos, 
Pezizas, etc. 

3. During the winter season flourish best many kinds of 
Tremellas and their kindred. Hirneola or Jew's Ear grows 
here and there on the hard wood of hickory and maple, Exi- 
dias are strung along the trunk and branches of all sorts of 
trees, and the yellow Guepinias spring out of the clefts of the 
wood. Here is a fertile field for the study of forms. In our 
aversion to ** species making," it is a constant effort to refer 
our American species to European forms already described. 
So far as Hymenomycetes are concerned more mistakes 
have been made in this direction than in any other. 

4. ScHizoPHYLLUM. I have lately been catching the 
spores of the common Schizophyllum on a slide and trying 
to find them ** almost globular ;" but they are invariably ob- 
long, somewhat apiculate, and on the average 5-6 X 2.5 mic. 
Is ours a different species or is there a mistake somewhere? 
Do any of our friends find specimens with the spores " sub- 
rotund?*' 

5. Menispora. The species of this genus are pretty 
Hyphos. The most common is Menispora Libertiana ; in 
fact it is verj' common. Its spores are much larger and 
more obtuse than those of M. ciliata, which I frequently 
meet with also. Other species, whose spores are without 
the cilia, 1 occasionally find, such as the M. glauca and M. 
apicalis or something similar. M. cobaltina is very curious 
and rare ; I have found it but once, and then it was running 
over old dead leaves. 

6. Arthrosporium. Late in autumn and continuing 
through the winter until spring, the colonies of A, com-posi" 
turn Ellis are to be found on the underside of old, much 
decayed oak chunks ; it nestles in the holes and crevices in 
total darkness, spreading over the surface and looking to the 
naked eye like a minute resupinate Hydnum. It is a pretty 
microscopic object, and I am always pleased to bring in a 
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fresh specimen and take another look at it. The spores are 
triseptate yustybrm^ not " filiform/' as the Sylloge has it. 

7. Bactridium. There seems to me to be but a single 
species ; with moist weather it grows throughout the year ; 
it is a very interesting object under low power ; the spores 
are extremely large and in a drop of water tumble down like 
ninepins. They are most commonly 4-septate, as I observe 
them, with the middle cell much the largest ; this corres- 
ponds to £. clavatum B. & Br. ; 1-3-septate specimens are 
not uncommon, which will pass for B. jSllisii Berk. ; rarely 
I bring in a specimen with abundant spores 5, 6 and even 7- 
septate ; there seems nothing to hinder this being B. flavutn 
K. &S. 

8. NcRtnatelia nucleata Schw. The plant I have so re- 
ferred has white, oblong curved spores ia-12 mic. in length. 
The European (?) plant under this name, with ovoid spores 
7 mic. long, must be something different. It is verj' coni- 
mon with me on branches of sugar maple ; it originates be- 
neath the bark and shows itself in lines along the crevices. 

9. Stereum albobadium Schw. I have lately observed 
that the velvety surface of the hymenium in this species is 
caused by hyaline fusiform bodies with a warted surface, 
called metuloids; hence it belongs in Dr. Cooke's genus Pen- 
iophora. 

10. Dacrymyces deliquescetis Bull. Bringing in some 
specimens, the other day, I caught the spores on a slide in 
great abundance,. and observed that against white paper they 
were a pale yellow in color. They are invariably 3-septate, 
and my measurements of the mature spores were 14-16 X 
6-7 mic, smaller than Karsten's, but about the same as Sac- 
cardo's. 

Prestofi^ Ohio, 



A Revision of North Aneriean Coniaee«. II. 

JOHN M. COULTER AND WALTER H. EVANS. 

^'*-^'*- Lower leaf -surface with only straight appret sed-pubescence 
(except sometimes no. 14} or none. 

14. C. stolonifera Michx. Fl. 1.92. Shrub is i to 3 meters 
high, erect or prostrate, stoloniferous, with branches usually 
bright red-purple and smooth ; branchlets and inflorescence 
appressed-puhescent : petioles 6 to 36 mm. long : leaves from 
lanceolate to broadly ovate or oblong, short or long acuminate 
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or only acute, mostly obtuse at base, minutely appressed-pu- 
bescent above (or glabrate), more or less white and ap- 
pressed-pubescent beneath with straight rigid hairs (some- 
times becoming almost glabrate and inclmed to be more or less 
woolly along the lower part of the midrib), 2.5 to 12.5 cm. long, 
1 .2 to 7 cm. wide : flowers mostly in small cymes : calyx-teeth 
minute: fruit white or lead -color; stones very variable, 
from ovale and pointed, scarcely flattened, higher than broad 
(5 to 6 mm. high, 3 to 4 mm. broad), to more or less flat- 
tened, broader than high (3 to 4 mm. high, 5 mm. broad), 
these extremes completely connected by intermediate shapes 
and dimensions, all with more or less furrowed edge. — C 
tf/^aLam., not Linn. 

Hab, From New Brunswick and New England to the District of 
Colambia in the Atlantic region, extending westward througboat the 
region of the Great Lakes, far northwest into British America along the 
Mackenzie river, and southward throughout the western mountain 
systems to New Mexico, Arizona, and N. California. 

Specimeru examined : Prince Ekl ward's Island (Maooun) ; New 
Brunswick (CfuUmers) ; Vermont (iVtfi^/e); Massachusetts (Oahes); Dis- 
trict of Colambia ( FFani) ; Pennsylvania, Erie {Oarber); W. New York 
( Gray) ; Ontario (Macoun 52d, 2241, Mrs, Ray); Michigan, Mackinaw, 
Flint (Clarke) ; N. Indiana (Coulter) ; Illinois, Peoria (Brendd) ; Wisconsin 
{Douglas); Minnesota (L. H, Bailey 39); Winnipeg Valley (Bourgeau) ; 
Mackenzie river (Hardetly); British Columbia {Richardson^ Macoun); 
Montana (Watmm 166, 167, Canhy, Ward); Washington (Suk$darf, 
Mrs. L, P. Anderson^ G. R, Vasey); Oregon {Spalding, Nevius, 
Henderson); California (Bridges), Modoc and Shasta counties (Lem" 
mon), Trinity counly {C, C, Marshall), Plumas county {Mrs. Ames, 
Mrs. Austin), Butte county (no collector cited) ; Nevada ( TTatfon 473, C. 
L. Anderson 120); Utah, Uinta mountains and Salt Lake City {Watson 
373); Colorado {Hall Sc Harbour, Hooker Sr Gray, Engdmann, Wdf A 
RothriH^ 79, Coulter, Jones 125. PbUerwn); New Mexico {Fendler 280, 
Palmer), Ft Wingate (lfa/^tD9) ; Arizona (Pdmer); also from ''Rocky 
mountoin^" (NuUall, SoovUlf). 

C stoUmifera, C. Baileyi} and C. pubesoens from a very perplexing and 

iSioee Uie preceding part of thU paper was in print the following commanication has 
been reoelred from Professor L. B. Bailey, in reference to the species bearing his name: 
" The erecUon into specific rank of a very puzzling and interesting Cornns, in the Peb- 
roary Oazcttk, calls to mind some oliservatlons which may be valuartle. As a lad I was 
fismiHar with the plant npon the sand dunes of southwestern Michigan. It was early im- 
prvaed npon my mind for two reasons, vis: Its habit of blooming continuously all sum- 
mer, and Its persistence In evading all descripions in the books. It grows often In the 
looaett shifting white sands, along with *uch things as Solldigo humllis var. Ollmaul, 
Aretostaphylos IJva-ursl, C^lcus Pltoheri, Gaklle Americana. Arabis lyrata, and Cyperm> 
SehweinltJtII. In these places it often atuins a height of nix or eight feet, growing erect. 
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apparently conflaent group of species. In all probability they freely 
cross with one another, and some of the puzzling intermediate forms 
may be hybrids. C stohnifera extends both east and west, mingling with 
C. pubeicens upon the Pacific coast, and with C. Baileyi about the Great 
Lakes, and it is in these regions that the doubtful forms occur. In 
typical specimens the three species can be distinguished easily by the 
pubescence of the lower leaf-surface. In C atohnifera this pubescence is 
all very straight and appressed, the hairs being attached by the middle ; 
in C, pubescent it is all woolly ; while in C. Baileyi both kinds of pubescence 
occur on the same leaf. For this reason C, Baileyi has heretofore been 
considered C. dtolonffera, in spite of its often abundant woolly pubes- 
cence. The pubescence thus easily separates C pubeucens and C. sUAonif- 
era, while the stone of C Baileyi is very unlike that of either of the 
other species, whose stone characters are not so constant The stone of 
C. Baileyi is the largest of the group, is decidedly flattened, is much 
broader than high, has a square-shouldered top, is not oblique, and has a 
prominent furrowed edge. The stone of C. pubexens is smaller, is less 
flattened, has a rounded top, is decidedly oblique, and has not generally 
so conspicious or furrowed an edge. Its obliqueness, together with its 
tendency to develop ridges on the sides, show a leaning towards C, sericea. 
The stone of C. stoUmifera is exceedingly variable, being sometimes ovate 
and pointed, higher than broad, and scarcely flattened ; in other cases 
almost identical with the stone of C puhescenSf but never like that of C 
Baileyi. The specimens of C, slolonifera in which the stones resemble 
those of C. pubescens are mostly western, where the ranges of the two 
species approach each other or overlap. The stones of eastern C, slolonif- 
era are more apt to have the ovate pointed form referred to above, and 
were it not for the fact that occasionally the most widely divergent forms 
of stones are to be found in a single fruit-cluster of C. stolonifera, a west- 
ern variety might be established. In the Pacific States and British 
Columbia, therefore, collectors must expect to find forms fairly interme- 
diate between C. pubescens and C slolonifera ; while about the Great Lakes 
they may expect the same confusion between, C Baileyi and C, slolonif- 
era, 

15. C. candidissima Marsh. Arbust. 35 (1785). Shrub 2.5 
to 4.5 meters high,erect,with smooth mostly grayish branches : 

and never pos8ei»ing the stoloniferous habit of C. stolonlfera so far as I am aware. The 
bark is much duller and bn^wner than that of C. stolontfera. Wherever I have seen It, 
from near the southern extremity of Lake Michigan to the northwestern shore of Lake 
Superior and Hunter's Island in British America, it maintains the pearly white berrien 
and the conspicuously tomentose leaves. It appears to possess everywhere the habit of 
blooming through the summer, and for this reason it may be worth cultivating. This pe- 
culiarity I recorded so long ago as 1880 in this journal (Bot. Oazbtte, 5. 91): * It is worthy 
of note that Comua iiolonifera Mx. is quite common on the highest bluff's. I have seen it 
growing luxuriantly in drifting sand over a hundred feet above the lake, and blossoming 
from June till near September.' "—Ithaca, N. 1'. 
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branchlets and inflorescence glabrous or nearly so : petioles 
6 to 18 mm. long; leaves lanceolate to ovate, acuminate, 
acutish at base, minutely appressed-pubescent or glabrous 
on either or both sides, the lower surface from whitish to 
scarcely paler than the upper, 3.5 to 10 cm. long, 1.2 to 5 
cm. wide: flowers in numerous loose paniculate cymes: 
calyx-teeth from small to prominent : anthers more or less 
blue along the connective (especially in the southern forms) : 
fruit white to pale blue; stone small, nearly globular, not 
furrowed or very slightly so, 3 to 5 mm. in diameter. — C 
striata Lam . ( 1 786). C paniculata L' Her ( 1 788 ) . C fasti- 
giata Michx. 

Hab, From New England to Florida, westward to Minnesota and 
Texas. 

Specimens exfitnined: Vermont (Pringle) ; Ck)nDecticut (EaUm) ; Penn- 
sylvania {Bridg€$, Mattindale) ; New York (Qray) ; Ontario {Maeoun 580, 
766) ; Michigan {PUcher) ; niinois (Bebb, Wvif, Babeock, Brendd) ; Wisconsin 
(ifn. Luce); MinnesoU (Upham); Maryland (/. 2>. SmUh, Sheldon); 
South Carolina (/2ai«nW, Oibbe); Florida {OuHisi 1058, Canby, FtUmer, J. 
D. Smith); Georgia {Baykin, Rugdy Mm ReynMs); Louisiana {HaU, 
Adfc) ; Texas (Hcdl 265). 

This species is widely distributed and replaces C ttolonffera in the 
southern states. It seemes impossible to discover any characters that 
will serve to break it up into varieties, much less into two species as 
(ormly considered. There is the greatest possible intermingling of the 
characters that were formerly considered to distinguish C. paniculata from 
C tiritta, and large series of specimens show that no such dividing line 
exists. The species is most nearly related to C. MoniferOy and where the 
ranges of the two overlap doubtful forms frequently occur. C candid%9- 
nma differs from C, tlolonifera, however, in its erect habit and grayish 
branches, its frequently glabrous leaves, its abundant loose paniculate 
cymes, its frequently blue-tinged anthers, its thin-fleshed fruit, and its 
•mall globular stones. 

16. C.iclabrataBenth.Bot.Sulph.iS. Shrub 1.5 to 3.5 meters 
high, with erect and mostly bushy gray smooth branches bear- 
ing usually crowded small leaves : branchlets and inflores- 
cence glabrous or nearly so: petioles short and slender (12 
mm. or less long) ; leaveslanceolate to nearly ovate or oblong, 
acute at each end (or somewhat acuminate), glabrous or sparse 
ly and minutely appressed-pubescent on both sides, the lower 
surface but little paler than the upper, i .2 to 5 cm. long, 9 to 25 
mm. wide: flowers in numerous small open cymes : calyx- 
teeth prominent: anthers inclined to be blue along the con- 
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nective: fruit white to light blue ; stone but little compressed, 
not furrowed, broader than high (3 to 4 mm. high, 4 to 5 
mm. broad). 

Hah, In the coast ranges from the southern border of Oregon into 
California as far south as the Salinas valley. 

Specimens examined: Oregon, Josephine county (Howdl); Calif ornia» 
"Coast Range" (HaHweg 1762, Bolander 127), Siskiyou county {Greene S75), 
Butte county (Any 777, Mrs. Bidweil), Napa county (Bolander 2657), Sac- 
ramento county, on the Consumnes river {Rattan), Salinas river {Bretper 
566, O, R. Vasty 235). 

This restricted species is most nearly related to the eastern C. candi- 
disstma, but differs decidedly in its stone characters. It is most apt to be 
confused with Californian forms of C. stoUmifera, and forms occur which 
seem intermediate between the two. In such intermediate forms the 
leaves are apt to become broader than in C glabrata, more strongly ap- 
pressed-pubescent, whiter beneath, the branches incline more to be red- 
dish, and the stone becomes flatter and more or less furrowed, and even 
as high as broad or slightly higher, intergrading plainly with the leaves 
and variable stone of C. stolonifera. Such forms we must be content at 
present to consider as intermediate (possibly hybrids), and collectors 
must not expect every specimen to be strictly one or the other species. 
Typical C, glabrcUa c&n always be recognized by its bushy habit, gray 
branches, and small crowded nearly glabrous leaves which are about the 
same color on both sides. We would cite as intermediate forms : Pringle 
306, from Summit valley, California, which is completely glabrous, but 
the leaves are whitish beneath and the stone has often the flattened 
furrowed form of western C stolonifera or C. pubesoens, but showing the 
variability of the former species; Parry 777 in part, from Chico, which is 
like the Pringle specimen except that the leaves are decidedly appressed- 
pubescent beneath. Greene 875, from Siskyou county, referred above to 
the type, differs from it in the decidedly whitish lower leaf-surfaces, and 
in the fact that the stones vary from broader than high to slightly higher 
than broad. 

-4-H- Leaves alternate and clustered at the ends of branchlets. 

17. C. altemifolia Linn. f. Suppl. 125. Shrub or tree 2.5 
to 8 meters high, with widely spreadin^j alternate green 
branches: petioles slender, 2 to 3.5 cm. long; leaves oval or 
ovate, mostly long acuminate, obtuse or acute at base, glab- 
rous or sparsely pubescent above, whitish and appressed- 
pubescent beneath, 5 to 10 cm. long, 3 to 6 cm. wide: flow- 
ers in broad open pubescent cymes : calyx-teeth minute : 
fruit deep blue on reddish stalks ; stone obovoid, longitudi 
nally furrowed (5 to 6 mm. high, 4 to 5 mm. broad). 
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Hob, Id rich woods and along borders of streams and swamps, from 
New Brunswick and Nova Scotia to the west side of l«ake Superior, south- 
ward throughout the Northern States and along the Alleghanies to N. 
AJabama and N. Georgia. 

Specimens examiryed: Maine {Redfidd)\ Vermont (Pringle); Con- 
necticut ( JESdtoTi, Biihop) ; Long Island ( Ycung) ; Maryland (J. D. Smith) ; 
Pennsylvania {MariindaU); New York (Gray, ClitUon); Ontario (Mcuioun 
772); Michigan (Clarke) ; Indiana {Thommm, Evan$); Illinois ( FFo//; Br^- 
dei^Hovey); Iowa (no collector given) ; WiBConBxn (DotiglcUf Mr$. Luce) ; 
N. Georgia (O. R, Vasey), 

2. NYSSA Linn. Gen. n. 1163. The older systematists 
described a good many more species of Nyssa than can now 
be allowed smce more material has been accumulated. The 
species are naturally grouped into those with small fruits and 
those with large fruits, while the stone characters are abso- 
lutely definite as to species. An interesting gradation in 
stone characters is to be noted. In ^V. aquatica the low, 
broad ridges of the terete stone are hardly more than outlined ; 
in N. biflora the stone is flattened, and the ridges become 
rounded and prominent, giving a furrowed appearance to 
the thin-fleshed fruit ; in N, untfiora the ridges are acute and 
prominent, separated by broad rounded depressions ; in X. 
Ogeche the ridges are sharp as in the last, but are also ex- 
tended into conspicuous membranaceous wings. 

* Fruit small (8 to 13 mm. long); stone with low broad rounded ridges 
more or less distinct. 

I. N. aqaatiea Linn. Spec. 1058 (restricted). A tree be- 
coming 15 to 36 meters high, or much smaller at the north : 
leaves from linear-oblongor lanceolate to oval or obovate, acute 
or acuminate, entire, smooth and shining (when old) above, 
more or less hairy along the veins beneath, or almost woolly 
when young, 5 to 17.5 cm. long, 1.8 to 8.5 cm. wide: stam- 
inate flowers numerous in loose or somewhat dense clusters : 
pistillate flowers 2 to 14, at the summit of a more or less elon- 
gated peduncle, mostly developing i to 3 fruits: fruit ovoid, 
acid, bluish-black, 8 to 13 mm. long; stone ovoid, slightly 
flattened or not at all, smooth or scarcely ridged, 7 to iO 
mm. high, 5 to 8 mm. broad. N. sylvaiica Marsh. X, mul- 
tifiora Wang. N, villosa Michx. N, muliijlora^ var. sylvat- 
tea Watson. 

Hah, From 8. Maine to Ontario and Michigan, southward to Florida 
and Texas. 
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Specimens examined : Rhode Island (no collector given) ; Connecti- 
cut (Wright, Eaton); New York {Darby, Edgerton); New Jersey (MofUn- 
dale); Pennsylvania (Uoopes, Matiindaie); Ontario (Mcuxrun 103); Ohio (Rid- 
dell); Indiana {Coulter); Michigan {Pitcher, Clarke); Maryland {J D. Smith); 
District of Columbia ( Vcuey, Ward); Virginia {A, H. CuHit»); North Car- 
olina {Gray, A, H, Curtiss, J, D. Smiih); South Carolina {M. A, Curtis», Rave- 
net); Georgia {Olney d: Metcalf2d9); Florida {Chapman, CuHiss 1061, Cktr- 
ber); Tennessee {Fendter); Arkansas {Fsndler); Texas {Hall 267). 

The original N, aquatioa of Linnseus contained also N. uniflora, but 
that occupies a subordinate place in his description. It seems proper, in 
breaking up the original Linnsean description to retain his name for that 
species which was evidently most prominent in his mind. 

2. N. biflora Walter, 253. Resembling the last, but 
leaves smaller, 2.5 to 7.5 cm. long, 1.2 to 3.5 cm. wide, acute 
or obtuse: pistillate flowers i to 3 (commonly 2) : stone de- 
cidedly flattened and prominently and obtusely ridged, mak- 
ing a longitudinally furrowed fruit. A\ Carolitnana Poiret. 
JV, aquatica Chapman, not L. 

Hah, From New Jersey to Florida, and westward to Tennessee and 
Alabama. 

Specimens examined: New Jersey {Torrey); Delaware {Canby); South 
Carolina (Mdlichamp, J. D. Smith); Georgia (A, H CuHiss 1062); Florida 
{Chapman, Rugel, J. D. Smith); AlahAmsi {Watmm, Mohr, O, R. Vaaey); Ten- 
nessee {Oattinger), 

This species is very closely allied to N. aquatica, but the usually 
smaller leaves, fewer pistillate flowers, and flattened conspicuously ridged 
stone and fruit are more definite and constant characters than are used 
to separate many species of Comaoex, 

* * Fruit large (16 to 36 mm. long); stone with very prominent acute 
or winged ridges. 

3. N. uniflora Wangenh. Amer. 83. A large tree 18 to 
30 meters high : leaves long-petioled, ovate or oblong, mostly 
obtuse or even cordate at base, acute or acuminate, entire 
or angulate-toothed, becoming smooth above, pale and 
downy pubescent beneath (especially when voung), 7.5 to 25 
cm. long, 3.5 to 12.5 cm. wide: staminate lowers numerous 
in rather dense clusters : pistillate flowers solitary on slender 
elongated peduncles: fruit olive-shaped, becoming dark- 
blue, 16 to 30 mm. long; stone narrowly obovate, flattened 
and with prominent acute almost winged ridges, as high as 
the fruit and 8 to 12 mm. broad. — A\ aquatica L. in part. N, 
denticulata Ait. N, angulosa Poir. N. tomentosa Michx. X, 
anguiisans Michx. JV, grandidentata Michx. f. 
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Hab. & Virginia to Florida, westward through the Galf States to 
Texas, thence northward through Arkansas. Missouri and Tennessee to the 
Lower Wabash in 8. Illinois. 

Speeimem examined: Virginia (L. F, Ward); South Carolina {Ravend, 
Mellichamp); Georgia (CuHiss 1863); Florida (Chapman, Rugd); Ala- 
bama Mohr.f J, D. Smith) ; Tennessee (J, D. SmiUi), 

The fruit is commonly called ** wild olive.'' 

4. N. Ogeche Marshall, Arbustum 97 (1785). A tree 9 
to 18 meters high : leaves thickish, short-petioled, oblong, 
oval, or obovate, mostly obtuse (sometimes retuse) and mucro- 
nate, entire, becoming smooth above, more or less (usually 
rusty) pubescent beneath, 6 to 13.5 cm. long, 3.5 to 7.5 cm. 
wide : staminate flowers in capitate clusters : fertile flowers 
perfect, solitar}% on very short peduncles : fruit olive-shaped, 
very acid, red, 24 to 36 mm. long: stone oblong, somewhat 
flattened, as long as the fruit and 10 to 14 mm. broad, the 
acute longitudinal ridges extended into about 12 conspicuous 
membranous wings. — JV. cafiiaia Walter ( 1788). 3". coccinea 
Bartram. N. tamentosa Poir. N, candicans Michx. 

H<Jb, In swampy ground from the southern border of South Caro- 
lina, southward through theOgeechee valley of Georgia to northern (Clay 
ooonty) and western (Washington county) Florida. 

Speevnkmu examined : South Carolina, Blufiflon (MeUidMmp) ; G^rg^a, 
Ogeechee river {Darby, Ouriies 1064); Florida (Chapman); Hi hernia 
(Canby). 

This species has been said to occur in Arkansas, but the specimens 
that we have seen so labeled are large-leaved forms of N. aquatica ; and 
the f rui t is not at all that of N. Ogeche. The very acid fruits of this species 
are called " wild limes.'' 

3. GARRYA Dougl. in Lindl. Bot. Reg. t. 1686.— This 
peculiar southwestern and Mexican genus seems to bear no 
resemblance to our two other genera of Cornacc<B, The 
staminate and fertile flower-clusters are more or less amen- 
taceous, though sometimes they do not seem to be true 
aments. For convenience, however, we will use the term 
*'ament" for the flower cluster, meaning simply a narrow 
more or less elongated bracteate cluster. The fruit is usuallv 
called a '* berry/' presumably because it generally contains 
two stones, but otherwise it corresponds very well with the 
drupes of other ComacecB. 

* Fertile aments with distant flowers and more or lesn foliaceous 
bracts. 

I. G. ovaU Benth. PI. Hartw. 14. A shrub A lo 2 meters 
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high, with branchlets and inflorescence more or less silky- 
pubescent: petioles 6 to i6 mm. long: leaves narrowly lan- 
ceolate to ovate, mostly acute and mucronate (sometimes ob- 
tuse), entire, clothed on both surfaces with a silky pubes- 
cence (or glabrate above), 2.5 to 6 cm. long, 1.2 to 3.5 cm. 
wide, with thickened muriculate margins : sterile aments with 
small connate bracts : fertile aments 2.5 to 7.5 cm. long, with 
somewhat distant flowers in the axis of bracts which are usu- 
ally foliaceous and distinct : fruit globose to ovoid, becoming 
glabrous, sessile or short-pedicellate, 4 to 8 mm. in diameter. 

Hab. W. Texas, and abandant southward in the mountains of Mex- 
ico. 

Specimen» examined : Guadalupe mountains, W. Texas {Havard), 

We have examined an abundance of material of this common and 
variable Mexican species, and are satisfied that it is represented in our 
flora by the Texas specimens of Dr. Havard, which have narrow leaves 
and small ovoid fruits. To this must also be referred PringU 131 (coll. 
of 1885), from Santa Eulalia Mountains, Mexico, distributed as O. lAnd- 
heimeri ?, in which the leaves are inclined to have undulate margins. 
This last form passes by intermediate gradations to 

Var. Lindheimeri. Branchlets and both leaf-surfaces more 
or less clothed with kinky wool (or the upper leaf-surface 
glabrate with age) : leaves oblong or obovate, mostly ob- 
tuse and mucronate, often a little larger and broader, and the 
margins not thickened and muriculate. — G. Undheimcrt 
Torr. 

Hah, From Texas to Arizona, and extending into Mexico. 

Sfpedmtfu examined : Texas (lAndheimer 27, 512, 536), Austin {Budc- 
ley)f Mountains of Kimble county (i^evercAon 90), Bio Blanco (Sargent), 
Gillespie county (Jermy) ; W. Texas and N. Mexico ( Wright 638). 

Dr. Torrey's description was based upon Wright's sterile specimens. 
All the other collections examined have mature fruit This variety is 
easily recognized by its remarkable kinky wool, occuring especially upon 
the lower leaf-surfaces and branchlets, but often also upon the upper leaf- 
surfaces. The bracts show great variation, the foliaceous forms being con* 
Hned chiefly to the fertile aments. 

2. 6. Wrijfhtii Torr. Pacif. R. Rep. 4. 136. Shrub ^ to 
I meter high, becoming glabrate : petioles 4 to 10 mm. long ; 
leaves light green (drj-ing bluish), oblong-lanceolate to ellip- 
tical or obovate, acute at each end, mostly mucronate, with 
thickish slightly muriculate margins, glabrous or nearly so 
on both sides, 1.8 to 5 cm. long, 1.2 to 3 cm. wide: aments 
more or less branching and distant-flowered ; sterile aments 
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with smaller but distinct bracts ; fertile aments 3.5 to 8.5 cm. 
long; upper bracts rather small (apt to be connate at base), 
becoming more foliaceous and distinct downward, until the 
lowest resemble the ordinary leaves (giving the appearance 
of sessile axillary flowers) : fruit globose, becoming glabrous, 
sessile, 4 to 7 mm. in diameter. 

Hob, From the counties of W. Texas, New Mezioo and Arizona, ad- 
joining Mexico, and southward into the mountains of Chihuahua. 

Spedmem examined : W. Texas, Presidio and £1 Paso coanties (Hav' 
ard); New Mexico ( Wright 6S4, 1789), on the Rio Grande, Dona Ana coun- 
ty {Mex. Bound. Surv. 1687), Qrant county (Rusby 253}); Arizona, Gra- 
ham county {Lemmon), Pinal county (Cheene), Pima and Cochise coun- 
ties ((?. R VoBcy), Santa Catalina mountains (PringU of 1881). 

* * Fertile aments densely flowered and with small scarious bracts. 

3. 6. Fremontii Torr. Pacif. R. Rep. 4. 136. Shrub 1.5 
to }^ meters high, becoming glabrous : petioles 6 to 18 mm. 
long ; leaves light green, ovate to oblong or elliptical (some- 
times obovate), mostly acute at each end (sometimes obtuse 
at apex), usually somewhat mucronate, entire, smooth or 
nearly so on both sides, 2.5 to 7.5 cm. long, 1.2 to 3.5 cm. 
wide: fertile aments 5 to 11 cm. long; bracts prominent, 
connate above the middle, acute, somewhat silky : fruit glo- 
bose, becoming glabrous, shorf-pedicellate, 4 to 6 mm. in di- 
ameter. 

H<A, From S. Oregon (Umpqua mountains) southward into Califor- 
nia to the Yotemite valley and Mt Hamilton. 

Spedmem examined: Oregon, Umpqua mountains {WUkee* Exped, 
n^), Canyonville {HoweU), "Cascade Mountains'' (Oueick); California 
i Balander, Keilogg and Harford 926,927), Siskiyou county (Greene 958), 
Upper Sacramento (Fremont'e Exped, 869), Plumas county {Mrs, Atuiin), 
"8&erra Nevada" (Lemmon), Mendocino county (O, R, Vcuey), L^ke coun- 
ty (BigereUtf), Placer county {Jones 92), Yosemite valley {Hooker & Chay, 
Canhy), Mt Hamilton {Brewer 1305). 

This species is apt to be confused with G, Jiavescens, but its glabrous 
branchae and leaves, and glabrous pedicellate fruit should distinguish it. 
Tlie bracts of both species are connate, but those of G. Fremontii are 
more apt to be connate almost to the tips. 

4. 6. Veatebii Kellogg, Proc. Calif. Acad. 5. 40. Spread- 
ing shrub, 1.8 to 2.5 meters high : branchlets pubescent with 
close appressed silky hairs : petioles short, 2 to 6 mm. long ; 
leaves coriaceous, elliptic-ovate to -oblong (or sometimes al- 
most obovate), acute at each end, mucronate, entire, glabrous 
or nearh' so above, denseU' tomentose beneath, 2.5 to 7.5 cm. 
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long, 1.8 to 3.5 cm. wide: fertile aments 2.5 to 5 cm. long; 
bracts prominent, connate, acute or acuminate, silky : fruit 
somewhat ovate, densely silky or becoming glabrate, sessile, 
6 to 8 mm. long. — G.^avescens^ var. Palmeri WslXhou, 

Hob, In the coast counties from Santa Barbara southward into 
Lower California and Cedros Island. 

Specimens examined : Cedroe Island (Dr. VecUch); Lower California 
{OrcuU 900); California, San Diego county (Rdmer 117, 118), Los Angeles 
county (0. D, AUm 22), Santa Barbara county (H. C. Fbrd), 

Var. flaTeseens. Leaves not so tomentose beneath, but 
alike silky on both sides (or becoming smoother above), 2,5 
to 5 cm. long, 1.8 to 2.5 cm. wide, scarcely mucronate, on 
longer petioles (6 to 12 mm. long) : fruit 6 to 8 mm. long. — 
G.Jlavescens Watson. 

Hob, From 8. Nevada and Utah to Arizona and New Mexico. 
Specimens examined: 8. Utah, Washington county {Ftdmer 188)), 
Kane county, Kanab {Mrs. A. P. Thompson); Arizona {CfapL C. A. OuHis). 

5. 6. bnxifolia Gray, Proc. Am. Acad. 7. 340. A small 
shrub ^ to i^ meters high : petioles, 2 to 7 mm. long ; leaves 
oblong-elliptical (sometimes almost round), acute at each end 
(sometimes obtuse at base), entire, becoming smooth and shin- 
ing above, densely white silky beneath, 1.8 to 4 cm. long, 8 
to 24 mm. wide : fertile aments 2.5 103.5 cm. long ; the bracts 
short, acute, more or less silky : fruit globose, becoming gla- 
brous, nearly sessile, 5 to 6 mm. in diameter. 

Hob. Red Mountains, Mendocino county, California. 
Specimens examined: From the original station (Bolander ^79, Kel' 
logg & Haiford 928). 

6. 6. elliptica Dougl. in Lindl. Bot. Reff. t. 1686. A 
stout shrub or small tree 1.5 to 2.5 meters high: petioles 6 
to 12 mm. long; leaves elliptical, rounded at base, round or 
acute and mucronate at apex, undulate on the margin (whose 
infolding often gives a toothed appearance), smooth above, 
densely tomentose beneath, 3.5 to 10 cm. long, 1.8 to 5.5 
cm. wide: aments solitary or clustered; sterile aments 5 to 
30 cm. long, the bracts truncate or acute, silkj^ ; fertile 
aments stouter, 2.5 to 8.5 cm. long, with acute or acuminate 
bracts : fruit globose, densely silky-tomentose, sessile, 6 to 9 
mm. in diameter. 

Hab. Near the coast, from Monterey, California, to the Colombia 
river. 
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apedmem examine : California ( 7%ot. Coulier 647, Hartwy 1986, Kd- 
logg Se Ruaford 928, Bmoef 1564), San Franciaoo Bay ( WiOon' Ezped. 1490), 
Berkely {Otwne); Oregon, Curry county, Chetco (Hbwell)^ ''Columbia and 
aoathward" (DougUu). 

Cr(nvfordsville^ Ind^ 



BRIEFER ARTICLES. 

Gljuidalar pabeaeeace ia Aster patens.^ While studying the involu- 
eral bracts of some of our Asters I found a specimen of A. patens which 
differed from the description in that the bracts of the involucre were ap- 
parently glandular pubescent This led to a further examination of this 
species and incidentally others that were described as being glandular 
pubescent 

The earlier authors, in their descriptions of Asters, do not mention 
glandular hairs, even when they are so evident as in the very common^ 
A Nova-AnglifiB. I have not been able to find any description of A. pa* 
tens in which it is credited with glandular pubescence. Aiton, who first 
described it (Hort Eew.)i followed by Purah and Michaoz (A amplexi- 
caulis), does not speak of any kind of pubescence on the bracts. Elliott 
(A ondnlatns) says, ''involucre pubescent;" Darlington (FL Cest), "involu- 
cre minutely scabrous;" Nees(Ast),''periclinii * * foliolis * * scabris;'>^ 
Torrey (Nat His. N. Y.), "scales minutely pubescent or hairy and some- 
what granulate." It is described by other authors in about the same way. 

In the case of A. patens Ait var. phlogifdUut Nees, I find no mention 
of glandular pubescence except under A. auritm (Lindl. in DC. Prod.) 
which Dr. Gray refers to this variety. It is described, << « « « invo- 
lucri pamm imbricati, squamis linearibus acuminatis ramulusque gland- 
aloais." 

In the latest revision of our Asters (Gray, 8yn. FL) several species are 
described as being glandular. Subsection 2, of Aster proper — Glandulosi 
^^XMisisting of eight species, is set off by, "Involucre and usually branch- 
lets viscidly or pruinose-glandular • « « ." Amcmg the characters 
<^ subsection 6— Patentee— consisting of A, patetu Ait. with two varieties, 
ffraeUU Hook, and phlogifoUuM Nees, is " bracts « « « minutely gran- 
uloae or scabrous, but not glandular." In order to guard against mis- 
takes, it is remarked in parenthesis, under Glandulosi, " Glandular invo- 
lucre also in species of { Macbsranthera," and in connection with A 
paucifloms, •* involucre ♦ ♦ ♦ viscid-glandular ♦ • • might be 
sought among the Glandulosi of true Aster." Glandular pubescence oc- 
oors in several other species, but in none is it a prominent character, 
Bot the finding of glandular hairs in A. patens might be misleading to a 
student 
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In order to determine to what extent this kind of pubescence oc- 
curred in PutentetyaU the Bpecimens available were examined. In those 
from 8t Louis the bracta are to the naked eye somewhat silky pubescent ; 
under the microscope they are densely appressed yillous, in some cases 
showing only here and there a gland tipped hair, in others being quite 
glandular. But in all the other specimens, representing La., Tex., 8. 
C. and Pa., the glandular hairs are numerous and distinct, while the 
pointed hairs are fewer, thus causing the involucre to appear to the 
naked eye or imder a low power lens as "granulose'^or "minutely 
scabrous." 

Specimens of A. patens var. gracilis (Texas, Lindheimer) and var. 
phlogifolius (Ky., Short) show the glandular pubescence very distinctly, as 
do specimens of the same from other localities. 

In size, shape and general appearance the glandular hairs are very 
similar to those of A, oblongifolitu Nutt The pedicels are one to three 
times as long as the glands, rather slender and not much widened at 
the base ; the glands are yellow, more or less roughened and viscid, as 
shown by the adherence of particles of dirt The whole hair is about half 
as long as the intermixed pointed ones. They are more numerous towards 
the tip and margin of the bract, and were observed only sparingly on 
the pedicels. 
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Glandulaji Hairk op Asters, x 66. 

1. A. patens Ait; 2. A. patens Ait, var. phlogifolius Nees.; S. A. 
patens Ait, var. gracilis Hook.; 4. A. oblongifolius Nutt; 5. A. gymno- 
cephalus Qray ; 6. A. tanacetifolius H. B. JL; 7. A. parviflorus Gray ; 8. 
A. grandiflorus L.; 9. A. NovseAnglise L. (from Iowa). 

The accompanying drawings were made from heads obtained, through 
the kindness of Dr. Watson, from specimens at Cambridge, named by Dr. 
Gray.—A. A. Hitchcock, Mi$$ouri BaianiccU Garden, St, Louii, 
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EDITORIAL. 

The bbcknt anntial report of the president of Harvard Dniyersity 
oonUinB some information that should be in the possession of American 
botanists. The impression that Harvard University is exceedingly well en- 
dowed may be true enough in general, but it is very four from being true 
of the Herbarium. We have the sopiewhat anomalous case of the most 
famous herbarium in America, for many years under the direct care of 
the most distinguished botanist in America, and in the possession of the 
oldest and nearly the wealthiest university of America, living, last year, cm 
a beggarly income of $3,800, out of which the curator is paid, the collec- 
tion increased and kept in order, and the library kept up with the times! 
The final touch to this showing is that $2,200 of this amount was derived 
from the gifts of Dr. Qray himself, copyrights which he had bequeathed to 
the herbarium. To an outsider it looks as if the university was making 
a rare bargain in devoting $1,100 of its own income to the maintenance 
of so famous an establishment as the Qray herbarium and library. Many 
a college in this country would be willing to give ten times that amount 
annually for the support of an institution which wields such an influence 
over American botany. American botanists have no sympathy with the 
corporation of Harvard University in this matter, but they do have a 
lasting pride in the great collection of plants it possesses, and a still 
stronger love for the memory of him who made it what it is. For this 
reason they should be ready to use their influence towards securing 
a proper endowment If endowment for botanical research is a desirable 
thing, the endowment of the Gray Herbarium will secure the largest 
amount of botanical work for the least outlay of money. It requires a 
vast amount of money to found such an establishment, even were such a 
thing possible, but it does not require very much to make such an estab- 
lishment productive when it is already founded. 

The speedy completion of the Synoptical Flora is about the most ar- 
dent desire of American botanists, and the man who must direct its com- 
pletion is Dr. Sereno Watson. But how can he even hope to accomplish 
so vast an undertaking with his hands tied by the drudgery of a great 
coUeotioo ? It is astonishing that he can do any mcmograph work. There 
is need of ample assistance in caring for the plants ; and there is further 
need of associating with Dr. Watson a corps of investigators. Only in 
this way can we hope for any prompt completion of the Synoptical Flora. 
It has occurred to us that if American botanists bestir themselves the 
required endowment can be easily secured. 
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CURRENT LITERATURE. 



PlorA of tlie Knrlle Islands. 

Mb. K Miyabk has published a list of the flora of the Kurile Islands 
as one of the memoirs of the Boston Society of Natural History. These 
are the ''thousand isles" of Japan, extending in a chain about 795 miles 
long, from the southern point of Kamtschatka to the island of Yezo. 
They are hard to approach on account of fogs and poor harbors, and 
hence yery little has been known of their botanical features. The few 
plants known have been mostly collected by Russian naval officers, and 
most of the material is in the St Petersburg herbarium. Mr. Miyabe, in 
1884, had an opportunity of visiting these little- known islands and made a 
collection of plants. While a student at Harvard University Dr. Gray sug- 
gested to him the publication of as complete a list as possible of the plants 
of the Kurile Islands, as it would be equally interesting to American and 
Japanese botanists. With the aid to be obtained at Cambridge, and 
assistance from ProL C. J. Mazimowicz, Mr. Miyabe has prepared an ex- 
ceedingly careful and interesting paper. The physical geography of the 
islands is described, but interest centers about the discussion of the 
characters of the Kurile flora and its relations to the flora of neighboring 
countries. Out of a total of 317 known species of Phanerogams and 
Pteridophytes, 121 are Polypetalse, 100 are €hunopetalee, 19 are Apetals, 
5S are Monocotyledons, 6 are Gymnoeperms, and 18 are Pteridophytes, 
the chief orders being Composit» (80 species), Rosacese (28), Graminese 
(17), EricaoeflB (16), etc. As a general statement the Kurile flora may 
be said to be relatively rich in Roeacese, Ericacese, CaryophyllaceflB, 
Sarophulariacese, CSaprifoliaceee and Borraginacese ; while in Cyperaoese, 
Labiatse and Polygonaoese it is comparatively poor. There are only two 
endemic species, a Draba and an Oxytropis, and both of these seem to 
be of doubtful character. The largest and most important element is the 
''Northeastern Asiatic," whose center of distribution is to be found some- 
where around the Sea of Okhotsk. The next largest is the ^Eastern 
Asiatic." "Of the species which extend into Europe there are 56 ; and 
into North America 80. Of these 80 species, 34 are limited to northwest- 
em America, which includes Alaska and British Columbia; while 22 ex- 
tend further southward on the Rocky Mountains and other high ranges 
in the Pacific states. The remaining 24 species are all widely distributed 
across that continent, chiefly in its cool temperate region. In the Kuriles 
we have no species which are limited to the Atlantic states in North 
America." The whole memoir is full of interest to the student of geo- 
graphical botany, as well as being a model presentation of a small but 
important flora. 
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Minor Blotlccis, 

A PORTFOLIO, larger or smaller, in which the flowering tope of a few 
planto are preciaelji or often fantastically, arranged, seems to be the ideal 
herbariom " of the high school and too often of the college teacher of 
botany. Such an ideal will be fully met by the handsome 7 by 9 portfolio 
designed by Professor Nelson.' It contains 50 folded sheets of thin 
paper of the size named. The first page of each is intended for a descrip- 
tion of the plant, which is to be mounted on the third. Our objections 
to the design are fundamental. It giTes to a student a wholly wrong 
notion of what a herbarium is, of what it is for, and of how it ought to be 
prepared. Any student who wishes to form a real herbarium will have 
to have these notions eradicated, and for one who does not, making such 
a " play ** herbarium is worse than useless, since it gives him to think 
that he has done something right when he has done it wrong. 

Mr. F. H. Knowlton of the National Museum has published a paper 
on the fossil wood and lignite of the Potomac formation.' The specimens 
discussed occur in the neighborhood of Washington and Baltimore, in 
pockets of hard bluish clay. The lignite is more abundant than the si- 
licified wood, and is jet black in color. Sections were rendered trans- 
parent by macerating pieces for a week in carbonate of potash, cutting 
thin sections with a razor and heating these in a watch glass with strong 
nitric acid until they become yellow, when they were dropped into cold 
water and afterward mounted in glycerine. Five new species are de- 
scribed with illustrations. The paper is preceded by an important re- 
sume of the previous writings on fossil woods. 



NOTES AND NEWS. 

Thk British Musrum has purchased the largest part of the collec- 
tion of mounted slides left by the late Dr. DeBary. 

Dr. Julius Boll shows in a recent paper on the Boianischei Central- 
blaU (xli. 241) that the stem leaves of Spha^a, which have been relied on 
aa one of the most constant specific characters of this group, are subject 
to extensive variation. 

Dr. C. Warnrtorf, of Neuruppin, has just issued the second Century 
of European Spfaainiaces. As he is well Imown as an authority on the 
numerous and diflScult forms of this exceedingly variable genus the 
specimens will be of decided critica] vidue. Of the commoner species a 
large number of forms are issued. 

^Smuon, Edward T.— Herbarium and plant detcriptlons. Boston: AUyn d: Bacon. 
7& oaota. 

*KiiowLToi«. FaxNK Hall.— Fctdl wood and lignite of the Potomac formation. (Bol- 
letln AS, U. 8. O. 8.) pp. 72. pi. 7. Sto. Waihlngton : Got. Printing Office. 1880. 
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Mr. W. Thomson has described a bed of leaves still retaining a dis- 
tinct green color, found at a depth of twenty-one feet below the surface 
when dig^ng for the Manchester ship-canal, which must have lain in the 
same position certainly lor some centuries. Dr. E. Schunck has deter- 
mined this coloring matter to be modified chlorophyll resulting from the 
action of acids on true chlorophyll— Jour. Roy. mic Soc 

One of the specially commendable features of the Eevue g(n6nd de 
Botanique is the readable r^um^ of the progress of knowledge of differ- 
ent groups of plants. In the numbers for January and February such a 
r^um^ of the work on A^gsB, published in 1888 and part of 1889, is con- 
tributed bv M. Flahault These articles are of use, probably, to special- 
ists, but they are of great use certainly to those who wish to keep in- 
formed of the progress of botany in general. 

Dr& Frank and Tschirch have m preparation a series of wall charts 
especially for the illustration of physiological lectures. The charts are of 
the same size as the well known ones of Kny (69 X 85 cm.), and are issued 
by the same firm (Paul Parey, Berlin). The first ten have been issued, and 
the explanatory text sent out with them indicates that they will prove 
exceed mgly useful for the lecture room and laboratory. The low price 
(M. 30) puts them in reach of every college in which plant physiology 
receives the least attention. 

Dr. J. KuNDio, docent at the University of Zurich, has devised an 
apparatus for illustrating on a large scale the growth of the upper inter- 
nodes of a stem. It consists of a mechanism actuated bv a crank handle 
which causes a series of telescoping brass tubes to extend in such fashion 
that each tube, representing an internode, moves upward at the same rel- 
ative rate that internodes grow. As an optical demonstration of the 
mode of the extension of stems and of the " gprand period ** of each inter- 
node, the apparatus would be exceedingly useful in lectures. 

An apparatus for observing very small amounts of transpiration is 
figured in the January number of the Revue gfn^ral de Bdanique, It was 
devised hy Mr. G. Curtel for the study of transpiration during the Nor- 
wegian nights. It consists of a large U-tube, into the left arm of which 
is fixed the plant under observation by means of a rubber cork and soft 
wax; into tne right arm is fixed a graduated capillary tube, bent just 
above the cork so as to be horizontal «hen the U-tube is upright The 
whole apparatus is tilled with water. Readings are taken of the rate at 
which the end of the water column travels along the graduated tube, to- 
gether with the other data desired. 

The variation in the behavior of different trees when girdled is 
well known. Dr. Hartig, in a recent address at a meeting of the Munich 
Bounical Society, presented his explanation of the phenomena. Those 
treoH in which the conduction of water is almost wnolly carried on by 
the t^ap wood are able to withstand girdling but a short time, since the 
progressive formation of heart wood and the drying of the exposed wood 
on the outside soon cut off the water supply to the parts above. Those 
tree8 that employ the heart wood in the conduction of water are able to 
live for a number of years after girdling. A tree growing in close a8S(»- 
ciation with others of the same species often withstands such injury for a 
much longer time than one isolated from its fellows. This is ascribed to 
the nourishment of the roots from those of the other trees. Whether the 
tree forms annually new absorbing roots or is able to absorb by means of 
the older roots, win also affect its power to resist death from girdling. 
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Notes opon stamens of Solanace«.' 

BYRON D. HALSTED. 
(with plate XI.) 

The stamens of the order Solanacea?, so far as they have 
been examined by the writer, may be divided into those that 
dehisce by a pore at the top, those with a valvular dehiscence, 
and a modification of the latter where the wall of the anther 
breaks away irregularly, that is, peels off gradually midway 
between the dorsal and ventral sutures of the staminal leaf. 
Some of the Solanums, as S. tuberosum, S. rostratum, S. Car- 
olinense and S. Dulcamara are examples of the first or ter- 
minal pore type ; Lycium vulgare, garden Petunias and 
Daturas represent extreme forms of valvular dehiscence ; 
while the tomato has a dehiscence midway between the two 
types: and the genus Physalis illustrates the form in which 
the wall of the anther-cavities peels off. 

The stamens that open by pores have short filaments and 
long lance-shaped and very plump anthers, which fit closely 
around the style. The flowers are either pendent or hang 
laterally, so that it is not diflicult for the pollen to make its 
escape through the hole at the top. 

In Physalis thev are of the same type. The Daturas have 
stamens with very long filaments, and the anthers are innate, 
plump, and when dehisced assume the shape of a spatula ; 
while in Petunias it becomes apparently versatile and resem- 
bles a saddle when placed upright upon the rounded top of a 
hitching post. In color some are yellow, others white, and 
a few are purple, either in filament or anther, or both ; some- 
times striped. In short, there is a great variability, and at 
first there seems to be no constant structural feature. After 
a little work, however, has been done upon Solanaceous an- 
thers, it will gradually appear that there is something dis- 
tinguishing them from all others, and therefore characteristic. 
This resides in the peculiar fleshy central portion of the an- 
ther that may be called the ''columella." 

In the long upright anthers with pores, for example, the 
shape in cross section is like a butterfly with spread wings. 

'Read before the Biologioil Section of American Anodfitlon for the AdTanoement of 
Science, at Toronto. 18!itf. 
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In other words, the anther is divided into two prominent 
halves corresponding to the wings of the butterfly. The 
pollen bearing portion is in the form of a very broad horse- 
shoe, while all between is cellular tissue. The wall enclos- 
ing this pollen layer often separates early from the columella, 
thus throwing the two cavities into one, while the valves 
themselves do not separate from each other as is the case 
with those which dehisce longitudinally. 

This type is adhered to so closely that if we select the 
two most widely different stamens in size, length of parts, 
cohesion, dehiscence, etc., as Solanum Dulcamara and Ly- 
cium vulgare, it will be found that a sketch of the cross sec- 
tion of one, as shown in fig. i, will answer almost perfectly 
for the other. 

In some cases, however, there are apparent exceptions 
that are somewhat puzzling. In the Daturas, for example, 
if one studies the mature stamen he is surprised to find that 
the dehisced anther is quite flat and spatula-shaped, w^ith 
very little to suggest a fleshy central core. The valves in 
opening have turned outward and backward until they meet 
their neighbor's valves back to back. In D. Tatula this is 
most evident, for in this species the valves are. purplish blue 
and the central portion of the anther is without color, thus 
leaving a white strip in the center. However, by making 
sections of the young plump anthers before dehiscence the 
large columella is found present but composed of cells with 
thin walls which, when exposed to the atmosphere, quickly 
dry up to so small a space as to seem almost entirely absent 
in the dehisced anther. In fig. 2 at a is shown a transverse 
section through a young anther of a Datura flower with the 
narrow horseshoe of pollen-bearing tissue and inside of that 
the thin-walled parenchyma of the "columella.'' At d is seen 
a view of a similar section ^ of a dehisced anther with the 
valves shrunken and turned back so as to present the spatula 
appearance of the anther when looked at sidewise. 

The single large stamen of Solanum rostratum, with its 
beak-like appearance, is a giant among its fellows, but does 
not exceed them in the production of pollen, for while three 
or four times larger than the others, its thecie are reduced to 
narrow curved lines of mother cells. The ordinary sta- 
mens, upon the other hand, possess unusually large cavities 
in which the pollen is borne. The giant stamen in cross-sec- 
tion is shown at a in fig. 3, while a similar section of an or- 
dinary stamen is seen at A. 
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The almost infertile condition of the large stamen reminds 
one of the structure of the stamens of the cultured potatoes. 
In these, while large and plump, there is almost no pollen- 
bearing layer, and usually no apical pore opens for the dis- 
charge of pollen. In an article presented by the writer last 
year upon the low seed-producing capacity of potatoes, these 
plump but sterile stamens were looked upon as a sort of fat- 
ty degeneracy, brought about by high culture and the lack 
of any demand for seed production for the preservation of 
the plant under the conditions which obtain with potato 
growers. 

The horse nettle (Solanum Carolinense) has a form of ma- 
ture anther that was at first sight a marked variation from 
the tj'pe. It dehisces by a pore, and we should expect that 
there would be but a single pollen cavity for each half of the 
anther. Instead of this there are two, and a seeming tend- 
ency to produce four. The explanation is again found in 
the shrinking of tissue by drying, as may be quickly seen by 
comparing the old with young anthers. A section of a young 
anther is shown at a in fig. 4, and the position of the dried 
parts in a mature stamen is seen at b. The two thecje do not 
become joined by the obliteration of the wall between them. 
But this septum is reduced by drying to a tough membrane, 
and the columella — not large in this species — is reduced in 
the same way to a slender projection, one upon each side, 
and into their respective theca?. 

In the species of Physalis the anthers open near the point 
of union of the valves, and the thin tissue coils upon itseli 
and drops away not unlike the epidermis from a healing blis- 
ter, exposing the pollen as a thin layer upon the thick and 
rather firm columella. This takes place in anthers that in 
f»rm and position correspond to those with pores, but both 
the pores and the valvular dehiscence fail and this peculiar 
modification exists instead. 

When we come to consider the contents of the theca, the 
uniformity is peculiarl v constant in the order. There are some 
difllerences in color ot' the pollen, that is, while some grains 
are colorless others are tinged slightly with brown, and the 
markings upon some species are more prominent than oth- 
ers, but obscure at the best. 

When Ax\ (figure 5, li) the pollen is long egg-shaped, 
with three sutures. Bv the addition of water an almost' 
spherical shape is assumed, and the outer coat, bearing what- 
ever there may be of color and fine markings, becomes sep- 
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arated at those places corresponding to the infoldings when 
dry, as shown at ^, fig. 5. In other words, the imbibition 
of water causes the contents to increase, and the somewhat 
collapsed outer wall is distended by the thin hyaline inner 
and continuous coat. This causes the separation of the three 
portions of the denser outer coat and brings into prominence 
the belts of the exposed inner walls. These belts are like 
broad meridians upon the sphere that reach ffom near one 
so-called pole to the other. Midway, or at what may be 
termed the equator, there is an evident circular spot called 
the pore, and from one of the three the pollen tube protrudes 
in germination. At this equator there are also two evident 
radiating belts for each pore, one on each side, and in the 
equatorial line, so that a direct view upon a pore often gives 
the appearance of a cross. 

As the size varies in the order, and is quite constant for 
the species, the micrometer may become a material aid in 
classification. 

Rutgers College^ New Brunswick^ N^ y. 



A new grass. 

GEORGE VASEV. 
(WITH PLATE XII.) 

Among the plants recently collected by Dr. Ed. Palmer, 
at La Paz, in Lower California, is a grass which presents 
many peculiar and interesting points, and whose relationship 
is very obscure. 

It is a dioecious grass, 8 to 12 inches high, of a rigid 
habit, with erect culms from a creeping rhizome ; the rigid, 
pungently-pointed, conduplicate leaves crowded toward the 
base, with loose overlapping sheaths. The culms are branch- 
ing below, and sometimes continue to emit short fascicled 
branches nearly to the panicle ; indeed, the panicle itself, in 
the female plant, seems to be a succession of similar branches 
reduced and modified. 

The male plants have a racemose-spicate inflorescence, 
consisting of a single terminal sessile panicle of 3 to 5 alter- 
nate approximate spikelets, which are | of an inch long, or 
there may be an umbellate cluster of 2 or 3 such racemes, or 
several single lateral branches of t)ie same, on pedicels an 
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inch or two long. These male spikelets usually have lo to 
15 flowers of the ordinary structure (fl. gl., palet and stamens) 
but with only one empty glume or none. In appearance 
they somewhat resemble those of Distichlis, or Uniola. 

The fertile panicle is composed of a variable number (3 
to 6) of lateral branches, which are approximate, and each 
one partly enclosed by the loose sheath of a leaf. These 
lateral branches, or flower-clusters, consist of a number of 
bracts, and one or more (3 or 4) fruiting spikes (sometimes a 
fruiting spike has only a small simple bract at its base) or 
there may be 2 or 3 alternate palet-like bracts, one of which 
contains in its axil a fruit spike, the other (at least some- 
times) contains a small abortive branch, but they have two 
strong winged nerves, one to each side of the middle, as in 
an ordinary palet, but some of these have in addition smaller 
nerves between the large one and the margin. The fruit 
spike is linear, tapering to a sharp point an inch long or less, 
cylindrical, largest near the base, dense, and containing, im- 
bedded in its substance, two linear seeds, one above the other, 
each 2 lines long, with no other covering, the two styles 
emerging through a small furrowed opening, and partly cov- 
ered with a slender tongue proceeding from the body of the 
spike. The female fascicles seem to represent a much con- 
densed branch, from which originate several fruiting spikes. 
These spikes do not, according to my observation, terminate 
a branch, but rather arise from the base and sides of a 
branch or rhachis, which terminates with an abortive branch. 

Perhaps, in most if not all cases, from each joint of the 
rhachis arises one of these bracts, and encloses a fruiting 
spike and. between that and the bract, an abortive branch, or 
what I take to be such, consisting of a smaller palet-like 
bract flattened and the two sides overlapping and enclosing 
some more rudimentary bracts. 

Sometimes the leaf-sheath of the fascicle answers for a 
bract and embraces a fruit spike, and also one of the small 
abortive branches or rudiments. What is the nature of this 
fruit spike. ^ It is a spike with, most generally, two spikelets, 
each reduced to a sini;le ovarv with its two stvles, the stvles 
protruding from a lateral opening, and the ovary perfectly 
imbedded in the condensed tissue, which probably represents 
a flowering glume. Are there any analogous examples 
among grasses? There are several monoecious grass which 
have the female flowers almost completely enclosed in a 
bony envelope, of which a familiar example is Coix lachryma. 
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commonly called Job's tears. Here the female is at the base 
of the spike, enclosed in the globular envelope, which not 
only contains the female flower, but through which also 
passes the rhachis, which emerges at the apical opening 
with the styles, and is continued above giving rise to the 
male flowers. The bony covering is probably an indurated 
bract. But in this case all the usual envelopes of the flower 
are present. Another example is the Euchla^na luxurians or 
Teosinte, in which the female flowers are almost completely 
enclosed in indurated excavations of the rhachis ; but here also 
the accessory organs of the flower are present. The case of 
Tripsacum dactyloides is very similar. If we could consider 
Coix as dioecious, or with separate spikes for the two sexes, 
we might have some analogy, but probably more analogy, if 
we could separate the sexes in Tripsacum and Euchlajna. 

I sent specimens of this grass to Prof. Hackel, of Austria, 
and in a letter to me he states that it belongs to the genus 
Jouvea Fourn. This genus is described by Fournier from 
a female plant or plants collected on the sea coast of Mexico, 
by whom I know not. I have not been able to get access to 
the original published description which was made in the 
Bulletin of the Belgian Botanic Society, vol. 15. 

Mr. Bentham in the Genera Plantarum admits this genus 
Jouvea with a query, and states that he had not seen the 
plant. It was considered by Bentham to be related to Buch- 
loe and Opizia. 

In Buchloe the outer glumes of the female spikelets are 
much indurated and closely enfold the flower, which how- 
ever has the usual accessory parts. I can see no relation- 
ship with the new grass. Prof. Hackel, however, places 
Jouvea in the section Hordeacea*, next to the genus Sloner^ 
ma R. & S., which genus by Bentham is united with Leptu^ 
rus Br. It is at least closely related, and has hermaphrodite 
flowers, inserted in deep excavations on alternate sides of the 
rhachis or spike. In Jouvea, with which Mr. Hackel com- 
pares Monerma, the female plant is said to have the usual 
number of glumes in each spikelet, and the spikelets to be 
immersed halfway in an excavation of the rhachis, the outer 
glume being cartilaginous and adnate for the half part to the 
rhachis. With the information at present at my command I 
do not see any relationship between this grass and the group 
in which it is placed by Prof. Hackel. 

In Jouvea, as described by Fournier, the female plant has 
a rush-like habit, with short, acute, pungent leaves, and a 
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terminal spike or two spikes, with 2 or 3 spikelets, half way 
immersed in the spike, and with the outer glume adnate to it 
for half its length. One character of our grass is, so far as I 
know, unique, that is the slight attachment of the short spikes 
to the rhachis and their ready deciduousness. When mature 
they drop off at the slightest touch. If we may judge any- 
thing of the relationship of this grass from the male plants, 
it will clearly come near Uniola and Distichlis in Festucaceae. 
The male specimens collected by Dr. Palmer are mostly old 
and mutilated, but there are some sufficiently preserved to 
show their structure. The same branching habit occurs as 
in the female plant, but the inflorescence is spicate-racemose, 
the spikelets frequently an inch or more long, and 10 to 15- 
flowered, mostly with but one empty lower glume ; the flow- 
ers are distichously arranged, the flowering glumes lanceo- 
late, acute, between 2 and 3 lines long, smooth, keeled, but 
with no lateral nerves. The palet is a little shorter, 2-keeled, 
and scabrous on the keels. The stamens are mostly fallen, 
but Mr. Holm found some flowers with two, and Mr. Coville 
found some with three. 

In comparing this plant with Distichlis in the herbarium, 
I found a specimen of what is evidently the same plant, col- 
lected by L. J. Xantus in 1850-60 at Cape St. Lucas, Lower 
California, and ticketed by Dr. Gray as a variety of Brizo- 
pvrum spicatum (the old name for Distichlis), and in Dr. 
Grray's account of Xantus' collection in Proc. Am. Acad., vol. 
5, with reference to this specimen, number 121, he says, 
'* female specimens with the spikelets an inch and a half 
long, quite unlike anv Uniola sficata Linn, met with on the 
eastern coast of the United States.*' 

Although Dr. Gray took the plant to be the female, an 
examination shows it to be the male, and the spikelets are, as 
he says, an inch and a half long. There is reason to think 
also that a grass collected at the same time and place was 
the female plant corresponding. It is no. 1 19 of the collec- 
tion, respecting which Dr. Gray says, "a new grass of un- 
certain genus, the single specimen mislaid." 

Distichlis, as is well known, is dioecious, but the female 
spikelets are like the male ones, except in containing ovaries 
and styles instead of stamens. The new species of Uniola 
(U. Palmeri), from the head of the Gulf of California, is also 
dioecious, thus practically uniting Uniola and Distichlis, but 
in that species the male and female spikelets are also similar. 
With my present knowledge of this grass, and its suggested 
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relationships, I am obliged to consider it a new genus, which I 
will designate by the name of Rhachidospermaiii Mexicanam* 
Naiiofial' Herbarium^ Washington^ D, C. 



Grasses in the wrong genns. 

W. J. BEAL. 

In a recent study of our species of Aristida, Stipa, and 
Oryzopsis, it seemed to me best to slightly modify or extend 
the characters of the two latter genera and restore Nuttall's 
genus Eriocoma. In accordance with this plan, four species 
formerly placed under Stipa should take positions under Ory- 
zopsis. I expressed my views in regard to such a position 
for these species in a letter to Professor F. L. Scribner, and 
to them he fully agrees. I present the descriptions of Stipa, 
Oryzopsis, and the four species in question. 

Stipa L. Spikelets i-tlowered, on slender spreading 
pedicels or nearly sessile in a terminal panicle, rachilla artic- 
ulate above the empty glumes : the two empty glumes nar- 
row, peristent, membranous, keeled, unawned or rarely with 
a slender awn: floral glume narrow, rigid, rolled around the 
flower, usually with a curved short-pomted hairy callus at 
the base, and a terminal undivided bent awn closely and spi- 
rally twisted below the bend, sometimes with a tooth on each 
side the base of the awn, the awn tardily separating by a 
joint or rarely persistent : palea enclosed by the floral glume, 
2-nerved : lodicules often 3 and large : stamens 3 ; anthers 
often tipped with a tuft of short hairs: styles short, distinct: 
caryopsis narrow, subterete, enclosed by the floral glume, 
but free. — Tufted, usually tall grasses, the narrow leaves 
often convolute or involute. The ciliate hairs on the stipe, 
aided bv the twisting and untwisting of the awn, often bury 
the grain in the soil. 

Oryzopsis Michx. Spikelets i -flowered, usually ovoid 
or oblong, paniculate, rachilla articulate above the lower 
glumes, not produced above the flower, with a very short 
blunt or truncate callus: empty glumes 2, persistent, equal 
or the outer a little shorter, broad, obtuse or abruptly point- 
ed, convex on the back : floral glume broad, shorter or long- 
er than the other glumes, membranous becoming hard, ob- 
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tuse or truncate, usually producing a terminal caducous awn 
which is more or less loosely bent near the base : palea 2- 
keeled : stamens 3 : lodicules 2, conspicuous : styles short or 
long, distinct: caryopsis oblong or ovate, enclosed by the 
hardened floral glume and palea, but free. — Tufted perenni- 
als ; leaves broad and flat or narrow and involute ; panicle 
terminal, lax. 

0. Richardsonii. Culms rather slender, 5 to 9 dm. long: 
radical leaves scabrid, slender, 2 to 4 dm. long, those of the 
culm 3, flat or soon involute, the largest 2 mm. wide, the up- 
per one I to 2 dm. long; sheaths much shorter than the in- 
temodes ; ligule about 2 mm. on the lower leaves and 5 mm. 
on the upper : panicle exserted on the culm 2 to 3 dm., loose, 
slender, 7 to 12 cm. long, branches mostly in pairs, the long- 
est 2 to 4 cm. long and bearing a few spikelets near its apex : 
empty glumes subequal, oblong, acutish, brittle when mature, 
mostly 3- nerved, 4 to 5 mm. long; floral pubescent, linear- 
oblong, becoming dark brown, about 3 mm. long; awn tor- 
tuous, slightly twisted, 9 to 16 mm. long. — Siipa Richard'- 
sonii Link. 

0. Mon^olica. A slender erect grass about 3 dm. high: 
leaves rigid, very slender, involute, those of the radical tufts 
half as long as the culm, those oi the culm 2, 3 to 5 cm. long ; 
the sheaths shorter than the internodes ; ligule about 2 mm. 
long: panicle exserted, loose, few-flowered, 4 to 8 cm. long, 
the lower rays in twos or threes : empty glumes membran- 
ous, subequal, purplish, obtuse, 5 to 6 mm. long, first 3- 
nerved, second 3 to 5 nerved : floral glume slightly hairy, 
about 4.5 mm. long including the sharp almost obtuse callus 
and the 2-toothed apex ; awn irregularly bent and plumose 
throughout, nearly 2 mm. long: palea as long as its glume 
or longer: stamens 3. — Slipa Mongolica Turcz. 

0. cadaca. Culms erect, rather stout, about 6 dm. high: 
leaves of the culm 3, smooth, involute, with long slender 
points, the second one reaching nearly to the base of the 
panicle, the third 12 to 18 cm. long, sometimes extending 
beyond the panicle ; sheaths shorter than the internodes, cil- 
iate on the margins ; ligule 3 to 4 mm. long : panicle but lit- 
tle exserted, open, 10 to 20 cm. long, branches in twos and 
threes, the half whorls 3 to 4 cm. distant, flower-bearing 
along the upper third : empty glumes dull green, tinged with 
purple, equal or the first a little longer, elliptical-lanceolate 
when the apex is spread, strongly 3-nerved. 6 to 7 mm. long : 
floret elliptical, 5 mm. long from the short scarcely acute 
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callus to the joint of the awn, clothed with prominent silky- 
white hairs over i mm. long; awn slightly twisted and bent, 
about 2 cm. long. — Stifa caduca Scribner. Collected by 
Professor F. L. Scribner at Sixteen-mile creek. Belt Mts., 
Montana, July ii, 1883. 

0. Pringlei. Culms erect, rather slender, 6 to 12 dm. 
high : radical leaves numerous, half or two-thirds as long as 
the culm, scabrous, flat or involute, the largest 2 mm. wide, 
those of the culm 3, the upper one filiform, rigid, 3 to 6 cm. 
long ; sheaths longer than the internodes ; ligule 2 to 3 mm. 
long: panicle much exserted, open, thin, flexuose, 15 to 20 
cm. long, branches slender, in twos to fours, some of them 
half as long as the panicle, bearing a few flowers above the 
middle: empty glumes equal, green on the back, brownish 
towards the thin margins and apex, elliptical-lanceolate, 5- 
nerved, 8 to 10 mm. long: floret lance-obovate, flattened, 
pubescent, becoming dark brown, 6 mm. long, callus blunt ; 
awn irregularly bent, slightly twisted for the lower half, 
about 2 cm. long: palea firm, nearly as long as its glume: 
stamens 3. — No. 14 10, C. G. Pringle, collected in Chihua- 
hua, Mexico, 1887, and distributed as Siifa Pringlei Scnh- 
ner. 

Agricultural College^ Michigan, 



Preliminary notes on Perityle. 

J. N. ROSE. 
(WITH PLATE XIII.) 

Bentham and Hooker, in 1876, assigned but two species 
to this genus in their *' Genera Plantarum.** When this 
genus was revised in the "Synoptical Flora '* (1884) only 
ten species were recorded. In the last few years, especially 
through the explorations in Lower California, quite a mass 
of new material has been brought to light and the number 
of species has been doubled, besides adding a number of 
well marked varieties. I have not attempted at this time to 
make a complete revision of the genus, but to bring together 
the data which have come to light since the publication of the 
•* Synoptical Flora.'' , 

1 am indebted to Dr. Sereno Watson and Dr. Geo. Vasev 
for looking over this manuscript, and for th£ use of the large 
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collections under their control, viz., the Gray and National 
Herbaria; also to Dr. N. L. Britton for the Columbia Col- 
lege collection, especially the Torrey types > to Mr. E. L. 
Greene, T. S. Brandegee and W. M. Canby for specimens 
and the use of their herbaria. 

Several of our Perityles have, until the present year, been 
almost unknown and considerably confused, but •this last 
year, through the energetic labors of Dr. Edward Palmer 
and T. S Brandegee in Lower California, two of these rari- 
ties have been rediscovered and will require some shifting in 
the names as they now prevail. 

The species of Perityle are quite variable and their limi- 
tation often uncertain. I have considered in the paper largely 
the P. Fitchii and P. Californica groups of Gray, and espe- 
cially these two species. 

I. P. Fitchii, and its near relative P. Brandegei, are 
readily distinguished from other Perityles by their 4-sided 
akenes, no pappus of either crown or awns ; sometimes, 
however, a few akenes are found in the heads with but 3 and 
some 2 angles ; rays white. 

II. P. Californica, P. deltoidea and P. microglossa are 
readily distinguished from other species by the thick white 
callous margin of the akene, and yellow rays. 

III. P. Emory i and P. Greenei are difficult to separate 
from each other, but are easily separated from the above 
species The akenes are much flattened, 2-angled, the mar- 
gin often densely hirsute and with a more or less prominent 
crown ; rays white. 

1. P. iucana Grav, a well marked species only known 
from Gaudalupe Island, collected by Palmer and Greene. 

2. P, dissecia Gray, and 

3. P, coronopifolia Gray, are rare species not recently 
collected. 

4. P, Fitchii Torr. One to two feet high, branching 
above, viscid pubescent : leaves an inch or less long, broadly 
ovate, doubly serrate : heads solitary on peduncles about an 
inch long, 5 to 6 lines high : disk corollas 2 lines long, 
slender, gradually passing into the proper tube : rays white, 
sometimes drying pinkish : style branches with slender acum- 
inate appendages : akenes somewhat flattened, 4-angled, i 
to i^ lines long, narrowly linear, faces smooth, angles slightly 
hirsute (in dry akenes) with straight appressed hairs (tig. i). 

Much uncertainty baa existed with reference to this species. The 
type specimens collected by Rev. A. Fitch were very poor and imma- 
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ture. It iu very uncertain where they were collected. The original 
label says "California," but Dr. Gray considered this a mistake and 
thought that it was probably from some of the islands In the Synop- 
tical Flora Dr. Gray doubtfully referred here a« a variety, Palmer^s Gua- 
dalupe Island plant (no. 44, 76). Mr. Greene has collected in the last 
few years from several of the coast inlands and the Oalifornian penin- 
sula, and referred here a species more cl«>8ely related to P. Emoryi. To 
Mr. T. S. Brandegee belongs the credit of collecting and identifying Tor- 
rey's old species and referring to it Lipfianiia peninsularii Greene. 
While studying Palmer's San Quentin plants, I had independently 
reached the same conclusion with reference to P. Fitchii, but did not 
recognize my plant as the Laphamia peninsularis. Since then, through 
the kindness of Dr.Britton, I have studied Torrey*sspecimen(the only type 
specimen in existence), and have confirmed Mr. Brandegee's conclusion 
that it is the same as L. peninsularin. The type is a mere scrap with 
half mature akenes. but it shows 'Hhe two approximate nerves at each 
margin," the style tips, and no signs of pappus, and has the close viscid 
pubescence. The following are the stitions and collectors of this species: 
Rev. A. Fitch "Californi-i/' in herb. Torrey; "8cammon*s Lagoon," 
Lower California, unknown collector in herb. Cal. Acad. Sciences; Dr. 
Edward Palmer, San Quentin, Lower California (no. 706), Feb. 1, 1889; 
T. 8. Brandegee, Purisima, Lower California, Feb. 12, 1889; T. 6. Bran- 
degee, Commondu, Lower California, Feb. 1889. From the above list of 
stations it may be seen that this species, which for 35 years has been al- 
most unknown, is really a common species of the peninsula and is found 
on both ocean and gulf side, and has not yet been found on any of the 
islands. The bibliography is as follows: BsrityU Fitchii Torr., Pac. R. R., 
Vol. IV, 100; Gray, Syn. Flora, Vol. I, pt II, 321, excl. var. ; Brandegee, 
Proc. Cal. Acad., 2d sen. Vol. II, p. 177, excl. var.; Laphamia peninstUaris 
Greene, Bull. Cal. Acad., Vol. I, pt II. p. 319. 

5. P. Brandex6ana, n. sp. A very similar species: 
stems 3 to 12 inches high, the smaller plants simple, the 
larger ones branching at base, glabrous below, somewhat 
glandular above : rays white: disk corolla i^ lines long, ab- 
ruptly contracted into the proper tube : style-tips obtuse : 
akenes linear, i^ to 2 lines long, 4-angled, faces sparsely 
hispid, in dry akenes hairs coiled (fig. 2). 

Lagoon Head, March 6 to 15, 1889, Dr. Edward Palmer. Abundant 
on sand beaches and hills contiguous to the ocean. Dr. Palmer also 
says it extends hack 40 miles inland. 

6. P. Rothrookii, n. sp. A somewhat similar plant, 
4 to 6 inches high, branching, somewhat glandular: heads 
mostly on peduncles, sometimes 2 inches long : akenes 
3-angled, the central ones by compression 2-angled, the 
angles hirsute, with the paleaceous crown lacerate. 
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SpecimeDB in National Herbarium are labelled from Nevada, 1872, 
but Rothrock's Report says Arizona, and Dr. Rothrock writes me ihat he 
thinks it is most likely from Nevada. Probably P. Emoryi Roth, in 
Wheeler's Report, p. 166, excl. descr., and Watson's Catalogue of the 
same. 

7. P, Californica Bentham. Slender, erect, more or 
less branching, almost glabrous below, pubescent and a 
little glandular above : leaves opposite, the upper ones alter- 
nate, broadiv ovate or suborbicular, coarsely dentate or in- 

ml • 

cisely lobed, truncate at base : rays yellow : corolla (i| lines 
long) abruptly contracted into a short and very slender tube : 
stvle branches short and obtuse : akenes less than a line 
long, with a thick callous hirsute margin : pappus a paleace- 
ous crown, constricted at base, its summit larerate, and a 
single awn longer than the akene, barbellate throughout 

(fig. 3)- 

Hinds (1837) and Brandegee (1889), Bay of Magdalena, Lower Cali- 
fornia. The history of this species is curious and interesting. It whs 
collected first in 1837 at Magdalena Bay and described (with plate) in 
the Bot of the Sulphur, by Mr. Bentham in 1844. Nothing more is said 
of it until 1862, when Dr. Gray in Proc. Amer. Acad, refers Xantuss 
specimen from Cape St. Lucas to it, and in the Botany of California he 
still refers to those two specimens as representing all of P. Californica. 
In the Synoptical Flora, however, he refers Xantus's specimen, his only 
representative of P. Californica, to P. microgloesa, and takes up P. Emo- 
ryi for that species (P. Californica). And now, this past season, Mr. 
Brandegee has collected at the original station the true form of Ben- 
tham's species, which will require the referring back to P. Emoryi the P. 
Californica of all modern authors. There is still one point which is a 
little confusing: Mr. Brandegee 's specimens are slender and not much 
branched, while Bentham's tigure resembles some forms of P. Emoryi. 
But as Mr. Brandegee 's specimens show the exact akenes with their thick 
callous margin, peculiar crown, and awns, and the yellow rays of Ben- 
tbam*s description and figure, it seems to be the true P. Californica. 
Should the habit (a most valuable thing in this genus) dominate, it 
would require a new name, otherwise the old and familiar name is 
taken up. 

Bentham, Botany of the Sulphur, p. 23: Gray, Botany of California, 
ezcL Xantus's plant ; Syn. Flora, Vol. I, pt. 2, 321, in small part 

8. P. dcltoidea Watson. Verv near to P. Californica in 
habit and in the akenes, but the latter have a somewhat dif- 
ferent crown and there are slight dilTerences in the corolla 
and style tips. Collected in Lower California, Los Angeles 
Bay by Palmer, and about Commondu by Brandegee. Wat- 
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son, Proc. Amer. Acad. 24. 57 : Brandegee, in part, Proc. 
Cal. Acad., 2 ser. 2.177. 

9. P. cuneata Brandegee. Probably finds its closest re- 
lationship with the two above species. It is peculiar in its 
cuneate or spatulate akenes. Lower California, Brandegee. 
Published in Zoe^ i«54* 

ID. P, microglossa Benth. The second species of the 
genus. This and the three preceding are the onl}' ones 
which possess the thick callous ipargin of the akenes. Gray 
(Syn. Flora) describes the akenes as follows: "Akenes ob- 
ovate or obovate-oblong, with broad summit, villous-ciliate 
margins, and a pair of delicate awns, which barely equal the 
breadth of the akene, and are twice or thrice the length of 
the crown of squamell^e. The awn under high power is a 
little scabrous ; akene f line long (fig. 5). 

It differs from P. Californica in the length and the character of the 
awns, and the shorter crown. The bibliography is fully given by Gray 
in Syn. Flora. Only two stations are known for the typical form, within 
our borders ; collectors, Lay, Collie, and Coulter. Parish's plant, referred 
here by Gray, goes to P. Emoryi. In Lower CaliforniaS Realego, the 
original station (Hinds) ; Cape St Lucas (Xantns) ; Mexico, near San 
Luis Potosi (Palmer). The var. ^tt<a Gray has only been collected by 
Pringle in Arizona. 

11. P. flumigera Gray. Only known from Thomas 
Coulter's collection. Has its nearest relationship with the 
following species, of which Dr. Gray thought it might be a 
form. 

12. P. Emoryi Torn Mostly tall, a span to 2 feet 
high, erect, more or less branching, glabrous, or often hir- 
sute and glandular above : leaves cordate in outline, 5 to 
9-cleft, sharply serrate: rays white : akenes i^ lines lohg, 
straight, cuneate-oblong, margin hispid-ciliate, the small 
crown with a ciliate border, not constricted at base : the 
pappus a single slender awn, of the length of the akene, 
barbellate at apex: but in var. nuda Gray without awn, in 
other respects like the type, with which it is generally found, 
and is the common form. The faces of akenes are gene- 
rally glabrous, but sometimes puberulent (fig. 6). 

Emory's Report (1848), 142; Gray, Boteny of California, 1. 896; Sy- 
noptical Flora, 1. 321, in part. P. Califomica Watson, Proc. Am. Acad., 
24 57. 

The synonymy of var. nuda Gray is as follows: P. nuda Torr. Pacif. 
R. Rept IV, 10()0: Hemsley, Biologia Cent. Amer., 4. 142. P. Oi/^or- 

'Palmer b&i recently (Feb. 5} collected it in great abundance at La Pax. 
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nioa Benth., var. nuda Gray, Syn. Flora, 321. P. FUchiif var. Brandegee, 
Proc. Cal. Acad., 2 eer. 2. 177. P. microgUMa Gray, Syn. Fl., 322, as to 
Parish's plant. 

In Palmer's 562 from Los Angeles Bay, the akenes are broader and 
margins densely villous, and it has somewhat spreading branches. 

To this species I doubtfully refer a pUnt collected by Orcutt 
(1886), near Rosario, Lower California, of a very branching ha'bit. akenes 
a Uttle curved, with very minute or no crown ; and while the akenes 
are mostly 2-angled, tbey are often 3 or 4-angIed in the same head. 

P. Fttchii, var. of Mr. Brandegee, seems to be a form of this species. 
It has the same slender corolla (1^ lines long) and similar style-tips and 
crown, but no awns. The akenes are, however, a little curved and the 
faces a little hirsute. 

Mostly in the desert regions of S. W. Arizona and S. California and 
extending as far south as Los Angeles Bay, and Magdalena Ba}, Lower 
California. We have examined the following specimens: California 
(Bigelow, Parish); Colorado Desert (Schott, Orcutt); San Clemente 
Island (Nevin & Lyon); Yuma (Lieut. De Barry, Maj. G. H. Thomas); 
Arizona, Grand Canon (Gray) ; Ft Mohave (Cooper, Palmer, J. G. Lem- 
mon and wife) ; Rio Colorado (Newberry, Parry) ; Lower California, San 
Telmo (Orcutt) ; All Saints Bay (Miss Fish) ; Magdalena Island (Brande- 
gee, 1889) ; San Quentin (Palmer, 1889) ; Los Angeles Bay (Palmer, 1887). 

Var, Oreottii, n. var. Mr. C. R. Orcutt has collected in 
Cai^on Cambellos, July, 1884, a slender fofm with small 
leaves, akenes with small crown or none, and often with 
faces ouite pubescent. Also at Santa Maria, T. S. Brande- 
gee, May i4, 1880. 

13. P. Greenei, n. sp. Varying from i inch to a foot 
high : smaH plants erect and simple, large ones much 
branched and spreading, more or less resinous-viscid : leaves 
smaller, cordate or sometimes cuneate at base, serrate : co- 
rolla swollen, abruptly contracted into the proper tube, the 
lobes broadly ovate: styles acute: akenes li lines long, ob- 
ovate, oblong, nearly straight, flattened, 2-edged, with mar- 
gin hispid-hirsute: crown of united squameihe lacerate: 
awns wanting or single (fig. 7). 

A species very closely related to P. Emoryi. Mr. Greene says they 
can he easily distinguished in the field, this being strongly aromatic, 
while the other is scentless. Collected on Santa Cruz Island by Mr. E. L. 
Greene, July and August : Cedros Island, Dr. Veatch, Dr. Sheets, Decem- 
ber, 1876; Greene, April, 18M5; Dr. A. Kellogg (in herb. Gray) ; Palmer, 
1889 (707, in part) : San Benito Island, Lieut Pond, 1889; Dr. Palmer, 
1H89 (no. 914) : San Bartolome Bay, Lieut Pond, March, 1889. 1 have 
seen most oC the ahove specimens, with the exception of the last men- 
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tioned. This species is limited to the islands. The bibliography is as fol- 
lows : P. Fitchii Greene, Cal. Acad, of Science, 2. 408, and Pittonia, 1. 205, 
266, 291. R Califomica Vasey, Proc. Nat. Museum, Vol. 11, 868. 

14. P. Grayi, n. sp. A species ver}'^ close to P. 
Greenei in habit but more glabrous : stems mostly low and 
much branched : akenes barely over a line long, oblong, 
somewhat falcately oblique, with a short pappus of numer- 
ous squamellae united into a small crown, with an erose den- 
ticulate border, margin minutely hirsute, faces more or less 
puberulent ; awns mostly wanting, sometimes one (fig. 8). 

Palmer, Guadalupe Island, 1875 (no. 44), 1889 (891), and Cedros 
Island, 1889 (no. 701, mostly). P. Emoryi Watson, Proc. Am. Acad., 11. 
116. P, Fitchii, var. Bdmeii Gray, 8yn. Flora, 821. To this we refer Pal- 
mer's plant from Cormandos Islands (1888), which has the same akenes 
and crown, but of more slender habit, and minute leaves. 

15. P. leptoglossa Gray. Supposed by Gray to have 
been only collected by Dr. Coulter. His label says it 
was '* California,'' but Dr. Gray thought it was more 
probably Arizona, and it seems more likely not found 
within our limits. I find in the National Herbarium this 
plant from Guaymas, Mexico, collected by Dr. Palmer in 
1869. The species is peculiar in the slender proper tube of 
the corolla, and the long and narrow cylindrical throat. The 
akenes a line long, linear oblong, with a conspicuous crown 
of squamella; ; awn single, longer than the akene, slightly 
scabrous. 

16. P. microcefhala Gray is a Mexican species collected 
by Pringle and Palmer. Proc. Amer. Acad. 21. 391, 

17. P. Socorrosensis, n. sp. Apparently an annual, 
slender, ascending, with a close appessed somewhat glandu- 
lar pubesence : leaves very variable, small, 6 to 10 lines long, 
equalling the petioles, ovate to broadly triangular, the base 
cordate to even reniforn or above with more or less cuneate 
base : heads mostly on peduncles an inch or two long : rays 
white, small, 3-toothed : disk flowers slender, 4 J lines long, 
its proper tube forming half its length : style branches broad 
with acute tips: akenes spatulate-oblong (ij lines long), 
with ciliate margins, no crown (sometimes mere vestiges of 
squamella?), and two unequal awns from opposite angles, 
tipped with the remains of the style (fig. 9). 

A very peculiar Perityle with much the appearance of P. leptogloeaa, 
resembling P. Fitchii in having akenes tipped with the base of the style 
and no crown, while the akene more resembles P. £mor3ri. Collected by 



1890.] BOTANICAL GAZETTE. 1 19 

Mr. TowDBend, of the Albatross, at Socorro Island, about 200 miles ofl 
Cape St. Lucas, Lower California. 

18. P. Pa/meriWaisou, Guaymas, Mexico (Palmer); 
Lower California at Commondu and Purisima (Brandegee). 
Watson, Proc. Amer. Acad. 24. 37. Brandegee, Froc. 
Cal. Acad., 2 ser., 2.177. 

19. P, Parryi Gray. Collected by Parry, Havard, and 
recently by Pringle. 

20. P, Vaseyi Coulter, ined. A new species from Texas 
(Nealleyj. Nearest P. Parryi, but of very different habit 
and foliage. 

21. P. aglossa Gray. Only known from the cafions of 
the Rio Grande (Parry). 

22. P. yaliscana Gray. Collected by Palmer in 1886, in 
the State of'^Jalisco, Mexico. Proc. Am. Acad. 22. 431. 

Explanation of Plate XIIL— All figures X 20. 1. P. Fitchii (Pal- 
mer's San Quentin coll. of 1889). 2. P. Brandegeana (Palmer's Lagoon 
Head coll. of 1889). 3. P. Califomica (Brandegee's Magdalena Bay coll. 
of 1889). 4. P. cuneata (Brandegee's Lower Cdlifornia coll. of 1890). 5. 
P. micrc^lossa (Pdmer's 1093 from Mexico). 6. P. EJmoryi, var. (Orcutt's 
Ck>lorado Desert coll. of 1889). 7. P. Greenei (Palmer's San Benito .Isl. 
coll. of 1889). 8. P. Grayi (Palmer's Guadalupe Isl. coll. of 1889). 9. P. 
Socorroeensis (Town&end's Socorro Isl. coll. 01 1889). 

Department 0/ Agriculture^ Washington^ D. C. 



BRIEFER ARTICLES. 

An InterBAtioBAl eoagress of botaalsts*— The idea occurred to the 
writer some time ago that the action of a number of societies, represent 
ing widely different interests, preparatory to taking advantage of the in- 
flux of visitors at the World's Fair three years hence, in order to secure 
representative gatherings of international character, might be imitated 
by the botanists to their great advantage and the furtherance of science. 
After some deliberation the matter was communicated by letter to a 
number of botanists, nearly a score in fact, with a request for their opin- 
ion. The answers have been almost uniformly favorable to the project, 
and in the majority of cases even enthusiastically so. 

With one possible exception I have received no intimation of doubt 
about the great value and desirability of such a meeting. The buts and 
ifs are chiefly directed to the possibility of securing the attendance of for- 
eign botanists whose presence is necessary to give sufficient weight to the 
deliberations of the congress to make the conclusions reached of univer- 
sal acceptance. If this difficulty can be successfully met the minor ques- 
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tions of time and place of meeting, topics to be discussed, etc., will be eas- 
ily settled. 

Did Europeans think as little of crrjssing the Atlantic as Americans 
do, the matter of attendance would lose its threatening aspect The 
World's Fair can not be expected to solve the problem, although it can 
be made to contribute something to that end. Some reliance can doubt- 
less be placed upon the reputation of the country for its wonderful natu- 
ral, social and political features. Something may be expected from offer- 
ing an attractive excursion. And much can undoubtedly be done by 
personal invitation from American botanists to their foreign acquaint- 
ances and correspondents. In some cases there will probably be oppor- 
tunity of giving these in person, as there are three intervening seasons 
for vacation travels, during which a number of 'botanists will doubtless 
cross the Atlantic. A personal presentation of the matter along with the 
invitation will have much more weight than a simple general invitation. 

The time of the meeting must necessarily be in August or Septem- 
ber, as these are the only months that all university teachers are disen- 
gaged. 

The place of the meeting might conform to that of the A. A. A. S., 
although there are good reasons for having it at a different time and 
place. At any event it would probably be best to hold it at some other 
place than Chicago, as also suggested by Professors Penhallow and Scrib- 
ner. My own preference would be for Philadelphia or Washington. If 
it were not for the heat, Washington would certainly be in many respects 
a most attractive place of meeting. 

Professor Farlow observes in his letter that " when a foreign botanist 
makes up his mind to come to the United States he counta upon seeing 
California, the Yellowstone and the western country generally ; and to 
see all these regions requires a gpreat deal of time and money. It seems 
to me that foreigners would be disappointed if they only saw the country 
between New York and Chicago, and few could afford to pay their ex- 
penses to distant points.'^ Next to the problem of securing the desired 
attendance, I think the question of excursions and entertainment the 
most difficult It is evident that not much can be done without the use 
of a considerable sum of money. Excursion rates could doubtless be 
obtained, which would enable most American botanists, who so chose, to 
be of the party ; but to secure money enough to pay the expenses, or 
even the railway fare of foreign visitors across the continent and back 
would require much exertion. Possibly some means may be found of 
meeting these expenses aside from direct contributions of money. 

As to the extent of the excursion, both time and money will neces- 
sitate moderation in laying the plau'i. It seems, however, that the chief 
trip should extend at least as far west as the Yellowstone Park. The 
southern part of the country can be left out with good grace, considering 
the fact that the time will be the hottest part of the year in all proba- 
bility. But these matters can be discussed later. 
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If a full expression of opinion can be had through the journals, or 
otherwise, the Association meeting at Indianapolis will g^ve opportunity 
to arrange plans and efiect an organization. — J. C. A. 

Relation of light to epinasty in Solanam tnberosiun.— In his article 
on Epinasty and Hyponasty, in the Annals of Botany (XnguBi, 1889), Vines 
catalo^aes certain experiments which indicate that epinasty is stimulated 
in the case of Helianthus annuus rather by absence of light than by ita 
preeence—thus offering a criticism upon the well-known photo-epinastic 
theory of Detmer. A specimen of Solan um tuberosum growing in the 
plant* house of the University of Minnesota has seemed to present some 
interesting evidence in the same line. A plant of the Solanum, about fif- 
teen centimeters in height, was exposed to diminished and one-sided il- 
lumination for a period of twenty-four hours and pronounced epinastic 
curvatures resulted. When in the plant-house the shoot and leaves of ^ 
this specimen were growing under the influence of strong direct sun- 
light augmented by reflection from the snow and by the southerly expos- 
ure. When removed from the house the plant was placed in a lecture-room 
lighted by three large windows facing the south. The removal took place 
about three o'clock in the afternoon, and by four o'clock the following 
day the older leaves were turned downward so that the tips touched the 
stem, and at the same time transverse epinastic curvatures had taken 
place, rolling the leaves so that in two cases the margins touched each 
other. The younger leaves were in four cases thrown into helicoid 
curves, reminding one of the circinate vernation in ferns, and in three 
cases turned down against the stem in the same fashion as the mature 
leaves. Ck>ntemporaneousIy the shoot had taken a slanting position to- 
wards the window—from which the plant was distant a little over seven 
feet — and finally made an angle of thirty-five degrees with the perpendic- 
ular. This strongly epinastic and heliotropic position was maintained 
for four days, and at the end of this time the plant was returned to the 
well-illuminated greenhouse where, after twenty-four hours, the leaves 
began to resume their normal position, although the axis remained in a 
heliotropically curved position. After five days had passed the most of 
the leaves were in the ordinary position, and only one of the oldest pre- 
served any marked traces of its stimulated position. The temperature of 
the greenhouse was constant at about 80° F., while that of the lecture- 
room was variable, running from about 60° F. in the early morning to 
74° F. in the afternoon. 

The behavior of this Solanum would indicate that even a slight 
diminution in illumination permits epinastic curvatures to manifest 
themselves very strongly, but further experiments should be made before 
it would be possible to refer the position described in this brief note en- 
tirely to the diminished illumination. — Conway Macmillan, University of 
Uinnemia. 
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ObterTAtloBs on netted septa In Teasels of TeeoBu nidi6aiis.~In the 

CentralbUtt for 1888 (zzz?. 27), Dr. O. 8. Petersen in a brief article, 
" ttber Quernetze in Qefasaen/' quoted E. Prael's notice of peculiar net- 
ted septa across the vessels of Ck)rdia Myza, and remarks that he had 
also found the same appearance in Bougainvill»a spectabilis, but that he 
had seen no other notice of this object except the one published in 
** Transactions and Proceedings of the Botanical Society of Edinburgh" 
(xiv. 121-123) by Professor Dickson, who observed it in Bougainvillaea 
glabra and Testudinaria elephantipes, with characteristics identical with 
the others described, except that Professor Dickson saw it with the 
meshes closed, Mr. Prael and Dr. Petersen with the meshes open. As Dr. 
Petersen's object in writing his note on it was to call attention to the 
subject and to bring out the record of similar observations, I venture 
to mention that I have often seen these netted septa in the large vessels 
of Tecoma radicans, in transverse and radial sections and in the macer- 
ated wood, but of the existence of which I find no mention in Hovel- 
acque's very elaborate and carefully worked out paper on Tecoma in his 
" Recherches sur Tappareil v^^tatif des Bignoniac^es, Rhinanthac^es 
Orobanch^es et Utriculari^s." They occur not only in the outside nor- 
mal wood but also in the inner wood formed in the pith, one section 
sometimes showing in the microscopic field three vessels with these 
septa across them. I have found them in stems of several years growth 
and also in the sixth intemode of a young shoot, grown in winter by 
putting some stems, cut from out of doors, in a jar of water and setting 
them in a warm green-house for three weeks. So far as I have seen, these 
septa are similar in appearance with those found by Mr. Prael in Cordis 
Myxa and pictured by him in Pringsheim's Jahrbiicher, vol. xix, except 
that the meshes are rounder and more regular in outline. By treat- 
ment with saffranin, I have proved them to be entirely open, for all the 
lignified cell walls of the section and the strands forming the network of 
septa were deeply stained while the area of each mesh was perfectly 
colorless. Dr. H. Solereder, in his work *^ ttber den Systematischen Wert 
der Holzstructur bei den Dicotyledonen" (p. 17), describes some anom- 
alous forms of septa observed in certain Bosaceaa and Compositae, but 
mentions those of Epacris as especially worthy of note, inasmuch as they 
remind him of the appearance of a sieve plate. I could obtain but one 
species of this, Epacris paludosa, but so far my search for anything 

very unusnal in its septa has been without result — 0. Rodham, BeHm, 
Qertnany. 

EDITORIAL. 

A BOTANICAL CONGRESS on American soil is yet a thing of the future. 
Probably there is not an American botanist who does not think that 
such a gathering would be in the highest degree desirable, provided a 
considerable number of repret^entative botanists from Europe could be 
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induced to attend. The presence here of a body of foreign leaders in the 
science would in itself be an interesting event, and could not fail to have 
an influence in extending and strengthening the science in this country. 

Ifeetings of this nature are not infrequent in Europe, at which there 
18 usually a fair attendance. But American and European distances are 
00 greatly disproportionate that the single item of travel almost debars 
all thought of attempting to arrange an international congress with any 
reasonable hope of securing a satisfactory representation from different 
foreign countries. 

If the purpose is ever accomplished there must be some additional 
attraction which can be urged in connection with the congress in order 
to afford a sufficient return for the outlay of time and money required 
of transatlantic visitors. 

Why not make the World s Fair of 1893 the background for such a 
rally ? There is no prospect of a greater attraction for years to come ; 
American botanists are united, and properly organized ; and the time is 
ample for preparation. Will the readers of the Gazette express their 
opinions? Our columns are open to a discussion of the matter. 

The good that such a congress can do is not confined to personal en- 
joyment and the stimulus of direct intercourse, although that may be a 
delightful and valuable feature of the meeting, but there are important 
qnestions aflecting the advancement of the science and the whole body of 
working botanists that can only be settled by a gathering of this kind. 
Such a question, or rather series of questions, is that of nomenclature, 
which to straighten out would be worth the effort put forth, even were 
nothing else accomplished. Questions of identity with their European 
representatives of many American species of plants difficult to preserve 
in herbaria, such as the fleshy fungi, can be settled in no way so well as 
by a conference of specialists with specimens in hand. Questions in geo- 
graphical botany, methods of ph3rsiological research, and a host of lesser 
problems will present themselves for solution or discussion. 

It seems to us that here is a great opportunity, a chance for an epoch- 
making movement for botany in America. If this should be the opinion 
of the majority of American botanists, we do not doubt that ways can be 
devised for making the suggestion a reality. 



CURRENT LITERATURE. 



Minor BloUce». 

Mrs. E G. Britton writes pleasantly in the February number of the 
Mienma/pe on several mosses found growing in winter in a garden as an 
*' Introduction to the study of mosses." 

A SMALL GROUP of ascomycetous fungi, known as Laboulbenicuxw^ and 
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externally parasitic upon insecU, has just been monographed by Roland 
Thaxter.* The paper is ija tended as a preliminary communication on 
American species, eventually to form a part of a monograph of Entomo- 
genous plants. Two new genera are described (Peyritschiella and 
Cantharomyces), and eight new species. Peck's Appendiculana enhmo- 
phila is referred to StigmcUomyces Karsten. The author requests atten- 
tion to the following errata: p. 10, lines 1, 26 and 28, for Blidii read 
Bledii; line 21, for Blidius read BUdius, 

Professor Geo. F. Atkinson has published a monograph of the Le- 
maneacesB of the U. S.,' with three double plates. The author deals with 
the habitat, the general morphology, the germination of spores, the de» 
velopment of the protonema (prostrate form and Chantransia-form), de- 
velopment of the sexual shoot, development of the reproductive organs, 
fertilization and development of the carpoepores, branching of the sexual 
shoot, and a presentation, with synonymy and range, of the seven species 
found in the United States. 

Ward's "Plant Organization**' is another claimant for attention in the 
line of blanks for the description of flowering plants. As to method it i^ 
a considerable elaboration of the well known Apgar's Plant Analysis with 
numerous improvements. The first twenty-seven pages give an exhaust* 
ive terminology with diagrammatic illustrations, followed by a tabular 
arrangement of the orders of phanerogams. In both places we object to 
the prominence given to English terms and names over the technical and 
scientific, but as both are given the teacher can take his choice. The 
blanks which follow require most exhaustive examination in order to fill 
them out completely, being so detailed as to be *'f ussy.*' For most classes 
the time demanded could be spent more profitably in other ways. A 
special feature is the tying of the blanks in such a way that they can be 
removed and submitted separately for correction. 



NOTES AND NEWS. 

The annual banquet in honor of Henry Shaw will be given at the 
Southern Hotel, SL Louis, May 26. 

Mr. W. B. Hbmslby writes about the genus Asarum in Oardenen 
Chronicle (April 5), and describes three new Chinese species. 

During the recent expedition of Sir W. Macgregor to the highlands 
of New Guinea, a small but very important collection of plants was 
made at from 8,000 to 13,000 feet altitude. Baron von MueUer has re- 

Sorted on the 64 Phanerogams, SS of which are found to be new and en* 
emic, and two of these are new genera. Mr. J. G. Baker has just re* 
ported upon the Pteridophytes (Jour, Bot. April), and of the 70 species 
collected 18 are new, 11 of which are new species of Polypodium. 

» Proc. Am. Acad. Feb. 12, 1890, pp. 5-14. 

> Aniial« of Botanf. vol. iv, no. xlv. May. 1890. 

• Ward, K. Halhtbad —Plant Organisation. A review of tbentructureand morpholofjr 
of planu by the written nieth(Kl. Second edition, revised, pp. 31, 50 blanks. y%J.w^ 
inches. Boston : Qinn 6i Co., 1890. 
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Mr. J. G. SsfiTH, of Lincoln, Neb., Bends a sport of Erythronium al- 
bidum which has 4 sepals, 3 petals, S stamens, and a 4-lobed stigma. 

Mr. E. Claassen, of Cleveland, Ohio, writes that he has discovered 
Xelumbo lutea growing abundantly at one locality on the shore of Chip- 
pewa Lake, Medina county, Ohio. 

Mr. Robert H. Lamborn, in the Am, Natundid (April), discusses 
cypress "knees.'' He rejects their commonly accepted aerating function 
and apparently on very ^ood grounds, considering them to be merely so 
niany " trusses" for bracmg the roota in holding the tree firmly in yield- 
ing material. 

The meeting of the A. A. A. S. at Indianapolis next August prom- 
ises to be one of the largest meetings in the history of the Association. 
Very complete arrangements have been made in the way of entertain- 
ment, and the rooms secured in the new State House are everything that 
could be desired. There will be a great gathering of botanists, as there 
should be, with a botanist as president. All botanists should make a point 
of coming, not chiefly to maKe a botanical crowd, but for the privilege of 
meeting a great assemblage of botanists. 

At a recent meeting of the Linnean Society, of London, Sir John 
Lubbock gave an abstract of several memoirs. One was ''On the shape 
of the oak leaf/' in which an attempt was made to explain the following 
peculi unties, viz.: The deep rounded sinuses, the lack of symmetry, and 
the oblong or oblanceolate outline. The author thinks that the sinuses 
and lack of symmetry are to be explained by the curvature of the leaf in 
the bud, owing to the shortness of the bud in comparison with the length 
of the leaf, and the infolding of one edge. 

A NEW BIOLOGICAL joumal, Zoe by name, comes from the Pacific 
coast, published at San Francisco by the Zoe Publishing Company. The 
subecnpiion is $2, and the first number speaks well for the new enter- 
prise. The " introduction" speaks of the purpose being to furnish a suit- 
able medium for '*the numerous, often unconnected observations, per- 
taining more particularly to the western part of N. Am." No names of 
editors appear, but the botany of this first number is as follows : Nomen- 
clature of organic life, by H. W. Harkness; An arborescent Poly gala, and 
A Cardon forest, by T. 8. Brandegee ; Notes on the naturalized plants of 
S. Calif. I, by 8, B. Pirish ; Dodecatheon Meadia, by Katharine Brandrgee; 
CroflBOSoma, by F, H. Vadit. 

In his interesting monograph of the genus Podaxis {Jour. Bdt.^ Feb. 
a d Mar.) Mr. George Massee makes the following statement as to geo- 
graphical distribution : "The species of Podaxis, seven in number, are 
not abundant anywhere, and being very conspicuous and readi!y pre- 
served, it is not to be expected that many novelties remain to be discov- 
ered, or the range of known species extended to any marked extent 
There is a primitive quaintness in the general morphology, which, 
added to the fact that the known species are confined to geologically old- 
fashioned places, suggests that we are dealing with the fragmentary re- 
mains of a first attempt to emerge from the altojcether subterranean 
habits of the pioneers of our mc^ern group of Gastromycetes. The 
genus ranges from St Domingo, California, 116° W. long., to Brisbane, 
153* E. long., and from New Mexico, 35° N. lat , to Melbourne, 87° S. lat 
All the species are met with in arid, sandy districts." The single Amer- 
ican species, is a new one, P. Farlowii, from Arizona and New Mexico. 
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The Philadelphia Academy of Natural Sciences, the oldest institu- 
tion of its kind in America, is about to make an extensive addition to itfl 
building. The cost of the improvement is estimated at $239,000, and an 
appeal for help is made to the friends of the Academy. The botanical 
fraternity are mterested in the movement, as the Academy possesses one 
of the ^reat American collections of plants, the flowering plants alone 
numbermg over 35,000 species. 

Dr. George Thurber*r recent death has called forth an excellent 
short biographical sketch in Qurden and Fared (April 9), in which he is 
said to have oeen ** the most acconiplished horticultural writer America 
has produced.'' He was born in Providence, R. I., in 1821, and had his 
botanical interests aroused by Dr. Torrev, through whom he secured the 
position of naturalist on the Mex. Bound. Survey. His collections were 
very rich, and among them a new genus of mallows was called Thur- 
beria by Dr. Gray. The chief part of his subsequent life was spent as 
editor of the American Agriculturid, a position which he filled for 22 
years, resigning in 1885 on a<*count of failing health. In botany, his 
name is chiefly associated with the grasses, and it is to be regretted that 
his ill health and editorial duties did not permit him to prepare the 
monograph he had intended. 

As A FURTHER contribution to our knowledge of aleurone grains 
which has been making such rapid advances lately, we note a paper by 
Franz Liidtke^ which gives special attention to the chemical relations of 
the various parts of the grain. His conclusions are as follows : 

Aleurone grains eften contain no inclusions. The membrane and 
ground-substance (and after a longer time also the globoid and crystals) 
are soluble in sodic phosphate; the crystalloids are insoluble. Lime was 
ter is the best solvent for crystalloids, ground-substance and the mem- 
brane. Absolute alcohol (one to two days immersion) is much to be pre- 
ferred for hardening to the 2 p. c. sublimate-alcohol usually used. Swell- 
ing of the resting seeds by water can at most dissolve only the peripheral 
part of the aleurone grains ; the rest is insoluble. The solution of glo- 
boids and crystalloids is one of the first effects of germination. The for- 
mation of the inclusions does not take place in the vacuoles, but free in 
the cell contents; their solution occurs partly within the membrane and 
partly after its solution. 

The following extract from a private letter written by Prof. W. J. 
Beal gives exact information concerning the recent disaster at the Mich- 
igan Agricultural College: 

'' Last night (March 24) after midnight our botanical laboratory and 
museum were burned. The fire caught near the top of the building, and 
gave an opportunity to save all the books, microscopes, charts, and other 
apparatus, including all the herbarium which was mounted. In an up- 
per room was stored the herbarium of over 7,000 species recently pur- 
chased of C. F. Wheeler. This was lost, as were also the electrotypes to 
partially illustrate my second volume on grasses. The loss of building 
and cases was about f7,500, and the collection destroyed perhaps $4,000 
more. Although the building is gone, hope and courage are still left to 
myself and three assistants. We expect to have a flner building and a 
better museum. For the present, very good quarters are given us in a 
part of the new agricultural laboratory recently built" 

It will be remembered that the building destroyed was illustrated in 
the Gazette for December, 1H.H5. 

1 Pringp. JaJirb. f. wiss. Bot. xxl. 61 127, pi. il-iy. 
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Cratribatiras to the knowledge of North American Spha^a. I. 

C. WARNSTORF. 

During the past ten years the North American peat-mosses 
have been repeatedly elaborated. In the year 1882 ap- 
peared a work bv Lindberg under the title, Europas och 
Nord-Amerikas ttvitmossor (Sphagna), in which he de- 
scribes 21 species and 3 subspecies lor Doth continents. Of 
these ►S'. cyclofhyllum Sulliv., S. macrofhyllum Bernh., S. 
cribrosum Lindb., nov, sp.^ and S. Portoricense Hpe. belong 
exclusively to North America, S, Angstrcemii Hartm. only to 
Europe, while the remaining species are common to both 
continents. Three years later (1885) Miss Clara E. Cum- 
mings published in a catalogue of the Musci and Hepaticas 
of rVarth America north of Mexico 27 species of Sphagnum. 
Among these S. Af uelleri Schpr. and S. molle Sulliv., ^S*. se- 
doides^xxA, and S. Pylaiei^nA.^ S. rigidwn Schpr. and S. 
Garberi Ltesq. & James are identical, wherefore onlj- 24 spe- 
cies remain. Finally, in Revision des Sphaignesde TAmer- 
ique du Nord (1887), Jules Cardot admits 16 species ; the fol- 
lowing species, S. medium Limpr., S. -pafillosum Lindb., S. 
Austini Sulliv., S, affine Ren. et Card., o. laricinum Spruce, 
•S. sgtiarrosum Pers., S. Girgensohnii Russ. and S, cuspi- 
datum Ehrh., are considered by him as subspecies. Cardot 
seems perfectly justified when he designates the S. cribrosum 
Lindb. as S. Floridanum (Austin), for this fine, characteris- 
tic species was distinguished in 1880 by Austin as S, macro^ 
-phyllum var. Floridanum, Cardot had not seen S, Garberi 
Lesa. & James, but conjectured that it might be only a form 
of o. rigidum Schpr. A specimen which I have received 
from the Kew Herb. (England) has fully confirmed this opin- 
ion of Cardot ; S. Garberi is onh' a squarrose form 01 S, 
comi>actum DC. 

When now I attempt in the following pages to present a 
review of all the known species and varieties of the North 
American peat-mosses, I wish to state that the chief induce- 
ment to do this comes from Mr. Edwin Faxon, of Boston. 
He has during the past 3'ear, and even earlier, with unwear- 
ied industry and commendable perseverance, made a sys- 
tematic collection of the Sphagna of Massachusetts and 
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New Hampshire particularly, and has had the kindness to 
send to me about 500 numbered specimens. Among these 
are several new species of the Acutifolium group, which have 
been recently established by Prof. Russow or by myself, re- 
spectively, or by us jointly. In order to make these known 
among North American bryologists I shall fully describe them 
in the following pages. Furthermore, in Mr. Faxon's col- 
lections are found numerous specimens of S. ajffine Ren. et 
Card, whereby I am enabled to make perfectly clear the po- 
sition of this species in the system. 

I. Sphanrna a^utifolia. 

A. Stem leaves with cofnpletely resorbed eell-meinbranes in 
the upper part. 

A. Stem leaves widening upward, spatulate, the apex and a part of 
the upper margins lacerate-f ringed. 

1. ^S*. jimbriatum Wils. in Hooker Fl. Antarct. p. 398 

(1847). 

Syn.: S. subtUatum Bruch in Herb. Kew. 

Of this species I have hitherto seen from N. America two 
forms : 

Var. tenue Gravet. Tufts usually loose, green or 
whitish-green ; plants graceful and slim, with long slen- 
der spreading branches. — Mass., Boston and Brookline, 
100 feet; N. Hampshire, White mountains, 2,000 feet 
(J^'axon); Mimielon Island (De/amare) ; N. Jersey ( White) ; 
Cal., Sierra Nevada (Brewer). 

Var. arcticum C. Jensen. In firm compact whitish 
tufts. Stem with short, thick-set, ascending to upright, 
stouter branches. — Greenland: Mission station. New Her- 
renhut {Spindler). 

b. Stem-leaves not widening upward, Unguiform, and only at the 
at the broad, rounded apex lacerate-f ringed. 

2. S. Girgensohnii Russ. Beitr. p. 46 (1865). 

Syn.: S. acutifblium i tenue Bryol. Germ. I. p. 22 (1823). 

8. Jimbriatum, var. maju$ A. Braun in Herb. 

S. jimbriatum, var. drictum Lindb. Torfm. byggn. p. 138 (1862). 

8. dHdum Lindb. in Act 80c. 8c. Fenn. 10, p. 263 (1872). 

8. Hooken C. Miill in Linn»a, 1874, p. 547. 

8. leptodadum Beach, in Herb. Mus. Paris (1877). 

S. acutifolium, vtLT.fattax Wamat in part, in Europ. Torfm. p. 42 (1881). 

8. Wamttorfii Rill in part, in Syst. d. Torfm. Flora (1886). 
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This species is already known to inhabit Canada, New 
Hampshire, Massachusetts, New Jersey, and Miquelon 
Island {Delamare). How Cardot can decide to include this 
fine characteristic species as a subspecies of S. acutifoUum 
(Ehrh.) I can not comprehend. Quite as properly might he 
also have considered S. fimbriatum as belonging to S. acuti- 
folium. Both species are surely specifically distinct from S. 
acutifolium by the numerous pores in the stem cortex, 
by the occurrence of resorption in the stem leaves, as 
well as by the quite diflferent pore structure of the branch 
leaves. S. Girgensohnii is very widely diflTused in the 
northern parts of the northern hemisphere. I have a speci- 
men from Japan (Herb. Mitten), which is monoicous. S, 
Hookeri C MtiU. from the Himalaya is only a very delicate 
squarrose-leaved form of this species, and in anatomical 
structure agrees perfectly with S. Girgensohnii. 

The most important of the forms received from Mr. 
Faxon are the following : 

Var. coryphsan Russ. in Wamst. Samml. Europ. Torfm. 
Serie I. no. 26(1888). 

Plants 15-50 cm. long, usually of a vivid green, light 
or dark, frequently dirty rust color to almost black in the 
loNver parts. Coma usually beautifully stellate, more or less 
compact, either wide-spread umbrella shaped or flat-arched. 
Branches of thecoma usuallv a little thickened to the end, 
sometimes very considerably so, more or less obtuse. 
Usually mesocladous, rarelv macro- or brachycladous ; hom- 
alo-, drepano- and catoclacfous, never ortho- nor anocladous ; 
frequently eurvcladous. In loose, deep tufts in very damp, 
mostly in quite wet situations, in pine or mixed forests. 
Stem leaves of medium size, generally brachyphyllous, 
length and breadth equal, or broader than long, rarely in 
some forms a little longer to a half longer than broad, usually 
from the broad base narrowed upward and at the apex 
slightly truncate and fringed. Median basilar (hyaline) cells 
usually much spread out [sehr stark gespreizt], never 
with pseudo-fibres, never hemiisophyllous. Pores of the 
cuticle large, numerous, bordered, or oftener not bordered. 
Comparatively abundant in fruit. — New Hampshire, White 
Mountains, 1,500 to 4,500 feet; Mass., Milton, 500 feet 
{Faxon). 

Var. stachy4»des Russ. in Warnst. Samml. Europ. Torfm. 
Ser. I. no. 50(1888). 

Plant 8-30 cm. long or more, slender to very robust, 
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usually in cushion-like tufts of small extent, prevalent in 
swamps of birch and alder intermixed with pines, on the 
borders of forests, into the depths of which it seldom pene- 
trates, and preferring the comparatively dry situations. 
Of a spike-like habit, uniformly branched throughout the 
whole length, the coma not broader than the rest of the 
plant, comal branches usually penicellate-radiate. Homalo-, 
ano-, ortho-, and drepanocladous. Pale green, grayish green, 
often yellowish green to yellow-brownish, rarely vivid green. 
$ branches not clavate-thickened, rusty yellow. Stem leaves 
of medium size to small, rarely over meaium size to almost 
large, mesophyllous, sometimes macrophyllous (length nearly 
twice the breadth) ; apex usually broad-truncate and fringed ; 
for the most part with pseudo-fibres. As yet unknown in 
fruit. 

Mt. Washington, N. H., 5,000 ft. {Faxaii). 

Var. molle Russ. in Warnst. Samml. Europ. Torfm. Se- 
ries II, no. 115 (1890). Plants 5-15 cm. long and more, soft 
and delicate, bright- to rather dusky-green, sporting into 
yellowish and brownish tints to dusky brown-yellow, also 
bluish- or grass-green, below darker colored ; meso- to ma- 
crocladous, usually drepanocladous, also homalo- and cato- 
cladous, eury- and dasycladous ; forming rather extensive 
tufts in low wet grassy places in alder and birch swamps. 
Stem leaves of medium size to small, mesophyllous to nar- 
row-mesophyllous ; often with pseudo-fibres ; hemiisoph3'l- 
lous forms are not rare ; sometimes there are transitions to 
stachyodes and leploslachys. 

New Hampshire, Profile Lake, Franconia, 2,000 ft. 
{JFaxon). 

B. Stem leaves nowhere with completely resorted cell-mefn' 
branes mid therefore usually dentate at the apex, 

a. Stem leaves slightly or not all narrowed upward, with rounded 
often cucullate apex, which is sometimes delicately fimbriate, 
Unguiform, the broad border much widened downward. 

a. Stem leaves large, broad-linguiform, usually wholly destitue of 
fibres and pores, only in the middle of the apex dentate or 
slightly fimoriate, hyaline cells in the upper part of the leaf 
rhombic with numerous membrane-plaita ; not every one of the 
superficial cells of the stem cuticle with one pore ; pores without 
rings; usually dioicous rarely monoicous, i branches red. 

3. S. /?ussowhW AK^ST. in Hedwigia, 1886, p. 225. 
Syn. : iJ?. actUi/olium, var. robustum Russ. Beitriige, p. 39 (1866). 
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S. €icuif/olium, var. roseum Limpr. Milde, Bryol. Sil. p. 382 (1869). 

S. actdifolium, y^r./aUax Wamst. in part, Europ. Torfm. p. 42 (1881); 
▼ar. polyphyUum Warost. Flora, 1882, p. 206; varr, decipiens eiflageUydrme 
Grav. in litt. (1883); var. dridiforme Warnst. Flora, 1883, p. 373. 

S. actUfforme Schlieph. et Wamst yar. auricukUum Warnst. Hedw. 
1884. p. 117; var. elegans Schlieph. in litt (1884). 

S. Oirgeruohnii var. e nmum Limpr. Kryptogamenfl. v. Deutachl. 4. 
B<L, p. 109 (1885); var. ma;u«. Roll in litt ad Schlieph. (1885). 

S, WiUoni Roll, var. roseum (Limpr.) Roll, Syst d. Torfm. in Flora, 
1886. 

S, Wamttorfii Roll,var.ourtCM/ah«m(Warn8t.),var.«<rtc<i/orwi^( Wamst.), 
var. polt/phyilum (Warnst), var. /otfox (Warnst.) in part,!, deflexa Roll, 
f. $quiafro9a Roll, f. teres Roll, var. dridtum Roll, var. fimbriatum (Warnst.) 
Flora. 1886; var. pseudo-stridiforme Roll in litt, y&r,teneUum Roll in litt 

S. nAmilum (Russ.) R(>11, Flora, 1886. (all forms?). 

General habit and color quite variable. Plants usually 
tall and strong, of the size of S. Girgensohnii, and also 
much resembling it ; tufts loose and high or compact and low, 
whitish, yellowish green, pure green, brownish yellow, 
violet-, rose- and purple-red. Wood cylinder of stem, usually 
red, more rarely whitish. Stem cortex variably formed of 
-~3 o" 3~4 strata of cells, the superficial cells with isolated, 
irregularly distributed, small or large pores without rings ; 
the inner cells with numerous small pores. Stem leaves 
large, broad linguiform, with somewhat undulate margins, 
only in the middle of the broad rounded apex dentate or 
somewhat fimbriate, the border much widened below. 
Hyaline cells in the upper part of the leaves large, broad, 
rhombic, mostly without cross-partitions, but with delicate 
membrane-plaits, all the hyaline cells with membrane thin- 
nings, which rarely at the edges towards the apex change 
into isolated pores ; mostly without fibres and pores, but rarely 
fibrose near the apex. 

Fascicles 4 or 5 branched, distant or crowded, 2 or 3 
stouter branches spreading, recurved, horizontal, curving 
upward or erect, longer or shorter, the pendent branches 
very long and closely appressed to the stem. Retort cells of 
the branch cortex with neck slightly bent outward, with 
always a large pore at the summit ; often, also, with one in 
the middle. Branch leaves closely or loosely imbricated, 
mostly with a somewhat spreading, more rarely nearly 
squarrose, tip, very seldom almost secund, lanceolate, nar- 
rowly bordered, the upper margins involute, and at the 
transversely or roundly truncate apex dentate ; with 2 or 3 
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plaits near the base, and the hyaline cells with plicate mem- 
branes. Pore-structure on both sides of the leaf similar to 
that of S. Girgensohnii, like that, also, having numerous 
large pores on the inner side of the apical half and near the 
margins. Chlorophyllose cells in cross-section isosceles- 
triangular to parallel-trapeziform, placed on the inner side of 
the leaf between the here slightly convex hyaline cells and 
free, enclosed on the outer side by the here much more con- 
vex hyaline cells, or free. 

Dioicous, rarely monoicous. ^ branches in the anlher- 
idium-bearing part clavate-thickened, always violet- or 
purple-red ; perigonial leaves in form and in the structure of 
cells and pores not different from the rest of the branch 
leaves, mostly fibrillose to the base, more rarely with single 
cells near the base not fibrillose. Perichselial leaves as in S. 
Girgensohnii, sometimes red. Spores dimorphous; micro- 
spores in separate smaller capsules, globular, without poly- 
hedron-faces (always?), smooth and yellow, 0.012-0.013 mm. 
diam. ; macrospores 0.021-0.025 mm. sometimes 0.031-0.033 
mm. diam., also smooth and yellow. Fruit rare. 

Var. pcecilnm Russ. /;/ ////. (1887). 

The forms belonging here are distinguished by a verv 
dull violet-red beef-color. In some the violet is pure, hand- 
some and bright, in others dirty and faded, in others the red 
is pure without admixture of blue. In the whole var. pa*ci- 
lum there is added to the violet or violet-red a bright or pale 
grayish green, now clear, now clouded. 

N. Hampshire, Crawford*s, 1,900 ft , Franconia Notch, 
2,000 ft. ; Vermont, Westmore, 1,100 ft. {F'axou): 

Var. rhodochroam Russ. /;/ ////. (1887). 

This series of forms is distinguished by a mixture of yel- 
low or jellowish green with clear, delicate brick-red or al- 
most rose-red ; from this red, which is usuallv clearly im- 
pressed on the lower parts of the plant, the red of the male 
branches is plainly distinguishable, the latter always showing 
an admixture of blue with the red. 

N. Hampshire, Crawford Bridle Path, 4,000 It. {Faxofi). 

f. dasy-anodada Warnst. Tufts extremely dense ; spread- 
ing branchtis comparatively short, much crowded and as- 
cending. 

N. Hampshire, Crawford bridle-path, 4,000 ft. {Faxou), 

Var. Girfrensohnioides Russ. /;/ ////. (1887). 
This variety includes all the forms in which green pre- 
dominates and which show, in greater or less degree, only a 
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very slight admixture of red. -Those forms that show a 
greater proportion of red, but whose green perfectly agrees 
with that of Girgensohnioides, Russow has united in the sub- 
var. intermedium. 

N. Hampshire, Mt. Washington, 4,000-5,000 ft., Mt. La- 
fayette, 4,000 ft., Franconia, 1,300 ft. ; Vermont, Westmore 
(in fruit), 1,100 ft. {Faxon), 

Var. obscaraiD Russ. /;; ////. (1887) as sub-var. 

In the forms belonging here the tints are always smirched ; 
the plants exhibit a clouded coloration which is produced by 
a mixture of dark dirtv violet, brown and gray. 

N. Hampshire, Mt. Washington, 5,000 ft., Mt. Willey, 
2,5cx> ft. {Faxon). 

fi. Stem leaves smaller Jinguiform.delicately fringed at the round - 
ed apex, or abruptly contracted to a small .cucullate point, 
nearly always without fibrils and pores. Superficial cells of the 
stem cuticle without pores; wood cylinder always reddish 
brown, as is frequently the whole plant ; dioicous ; i branches 

brownish. 

4. S.fuscum (ScHPR.) VON Klinggraeff. Beschr. d. i. 
Preussen gef. Arten u. Varr. d. Gatt. Sphagnum (Schrft. d. 
Phys-oc. Ges. i. Konigsberg 13, P. I. p. 4, n. 4, 1872). 

Syn.: S, actUifdium, var. fu9cum Schpr. Entw.-Gesch. d. Torfm. p. 57, t 
18, fig. E( 1858). 

A acutifolium, var. fascum (Schpr.) Scblieph. et Wamst Flora, 1884. 

In extensive, dense or loose, often cushion-shaped patches. 
Color usually a peculiar grayish green intermixed with 
brown or reddish brown, more rarely whitish or green. 
Stem taller or shorter, according to the station, usually slen- 
der and delicate like S. tenellum and S. Warnstorfii. 

Wood cylinder always reddish brown, with very thick- 
walled pith-cells. 

Stem cortex variably formed of 3-4, rarely to 5, strata 
of thin-walled cells of medium width; superficial cells not 
perforated on the outside ; inner cells with small pores. 

Stem leaves usually small, linguiform ; often at the 
rounded apex abruptly contracted to a small cucullate point, 
which is generally somewhat fimbriate ; the broad border 
much widened downward. Hvaline cells nearlv alwavs 
without fibrils and pores ; very rarelv with rudimentary 
fibrils below the apex ; 2 to 4 times divided by obliquely 
transverse walls, and with delicate longitudinal plaits in the 
membrane ; basal cells saccatelv dilated downward. 
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Fascicles consisting of 3 or 4 branchlets, of which the 
stouter are sometimes long and much attenuated to the apex, 
sometimes shorter and abruptly pointed. Branches distant, 
or closer, or crowded, either falcately bent downward, hori- 
zontally spreading, curved upward, or strictly erect. 

Branch leaves small, nearly lustreless when dry, densely 
or loosely imbricated, from an ovate base extending to a 
comparatively short, round-truncate, dentate, involute tip ; 
bordered by 3 or 4 rows of narrow cells ; a plait in the 
middle near the base. Hyaline cells on the ipner side of the 
leaf, in the upper part, with numerous usually ringless pores, 
especially in the upper and lower cell angles ; in the vicinity 
of the lateral margins of the leaf as well as directly over the 
base the pores are in the middle of the cell-wall, between 
the fibrils. On the whole outer side of the leaf the hyaline 
cells have numerous apertures which, at the apex of the 
cell, are small and strong-ringed, and below become 
gradually larger and weaker-ringed. In the lowest part 
they are very large and without rings, and are situated in the 
middle of the cell wall between the fibrils, while the rest are 
on the commissures. Near the edges the pores on the two 
sides of the leaf are partly opposite each other, so that at 
these points more or less complete perforations of the leaf 
occur. 

Chlorophyllose cells in cross-section triangular to isosceles- 
trapeziform, placed between the hyaline cells on the inner side 
of the leaf and always free ; on the outer side, sometimes 
enclosed, sometimes free, and here the hyaline cells are 
more convex. 

Dioicous ; i branches very similar to the sterile, slightly 
or not at all thickened in the antheridium-bearing portion, 
here always yellowish brown, after flowering lengthening at 
the tips; perigonial leaves very small, sharply contrasted to 
the lower sterile leaves of the male branch, broad-oval, den- 
ticulate at the rounded apex. Pore structure like that of 
the other branch leaves, the lower half or two-thirds (rarely 
the whole leaf), without fibrils and pores. Fertile branches 
mostly short ; perich^etial leaves large, ovate, slightly emar- 
ginate at the rounded apex, broadly bordered, in the lower 
part with elongated, rectangular, pitted chlorophyllose cells, 
higher up with both kinds of cells of which the hyaline are 
once to four times divided by obliquely transverse walls, 
and at the apex with narrow, short chlorophyllose cells ; al- 
ways without fibrils and pores. Fruit rare ; spores golden 
yellow, granulate or nearly smooth, 0.025-0.030 mm. diam. 
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Sphagnum fuscum is a genuine high-bog plant, and surely, 
in suitable localities in Canada and the northern United 
States, as in Europe, not rare. — Miquelon Island (Delamare.) 

Var. ftiscescens Warnst. Tufts brown throughout, al- 
most entirely without admixture of green, the coma some 
times even reddish brown. 

N. Hampshire, Mt. Washington, 5,000 ft. {I^axofi). 

f. robnsta Warnst. Plants very stout and tall, with 
rather long, usually deflexed branches. Tufts dense or loose. 
Vermont^ Westmore, 1,100 ft. {Faxon). 

f. dasy-anoclada Warnst. In extremely firm, compact, 
and often verj' deep patches. Stem with very thickly set, 
short, ascending branches. 

New Hampshire, Mt. Lafayette, 4,000 ft. (Faxon). 

Var. fttsfo-viride (Russ.) 2iS /ortna. — Color of the tufts a 
mixture of green and brown. Sometimes the green pre- 
dominating ; sometimes the brown, but always blended. 

X. Hampshire, Mt. Lafayette, 4,000 ft., Lisbon, 1,000 ft. ; 
Mass., Mt. Gray lock, 1,500 ft. {Faxon). 

f. robasta Warnst. s. f. drepanoclada W. — Plants ex- 
tren^ely stout. and tall, loosely cespitose, in the upper part the 
green most prominent, the coma and the lower part browner. 
Branches long, rather distant, falcate-reflexed. 

Mass., Dedham, 100 ft. {Faxon). 

y. Stem leaves now larger now smaller, usually cucullate at the 
apex through involution of the edges. Hyaline cells multi- 
partitei nonfibrillose or in the upper part fibrillose. Brancb- 
teaves frequeotly secund; wood cylinder of various colors 
but never Drown; usually dioicous, rarely monoicous; male 
branches red. 

5. S. tenellum (Schpr.) von Klinggraeff Beschr. d. 
i. Preussen gef. Art. u. Varr. d. Gatt. Sphagnum (Schrft. d. 
Phys.-oc. Ges. i. Konigsb. 13, P. I, p. 4, n. 5, 1872. 

8yn.: 5. rubdlum Wils. Bryol. Brit p. 19, Ub. 60 (18.55). 

8. acuif/olium f tenellum Schpr. Entw.-Gesch. d. Torfm. p. 57. ta. b, 13. 

fig. r (1858). 

S. aeiUifoiiumt var. rubellum Russ. Beits, p. 41 ^1865). 

S. anUffUiumf var. tenus Braithw. ( 18^). 

5. acutifarme varr. teneUum et rubtUum Schlieph. et Warnst. flora, 

1884. 

5. Wil$(mi R<>ll, in part, 5. actUiJolium., var. eiegarUy f. plumoM R«)ll in 

Flora, 1886. 

S. Schimperi, varr. ten*Uum et graeite Roll (1^^6). 
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Tutts soft, looser and taller or denser and shorter. Color 

Juite variable, whitish, yellowish, green, rose-red or violet, 
^lants generally quite slender and soft, of the stature of S. 
Warnstorfii or S. fuscum. 

Wood cylinder whitish or reddish ; pith-cells thick- 
walled. 

Stem leaves larger or smaller, linguiform, usually cucul- 
late-incurved at the apex and sometimes at the sides, and 
afterward by spreading out flat becoming, lacerate, dentate 
or delicately fimbriate ; the broad border much widened 
downward ; the margins slightly undulate. Hyaline cells 
with or without fibrils in the upper half of the leaf, two to 
four times (rarely six times) divided by obliquely transverse 
walls, and with delicate membrane-plaits. 

Stem cortex formed of 3 or 4 layers of thin-walled cells 
of medium width, their outer walls not porose. 

Fascicles distant or approximate consisting of 3 or 4 
branches, of which the two stoutest diverge in various di- 
rections from the stem and are variable in length. Retort 
cells of the branch cortex with distinctly recurved neck and 
with an aperture at the apex. Branch leaves loosely or 
densely imbricated, frequently secund, ovate to ovate-lance- 
olate and small, dentate at the broad rounded apex, edges 
involute ; margin bordered by 2 or 3 rows of narrow cells ; 
with a longitudinal plait in the middle over the base, and the 
membranes of the hyaline cells with numerous plaits. The 
apical half of the inner surface of the leaf with numerous 
small pores, especially in the upper and lower cell-angles, 
and larger ones in the broader part of the leaf, especially 
near the margins ; outer surface of leaf quite covered with 
pores which, in the apex, are strongly ringed and a little 
smaller than in the middle of the leaf, at the base very large 
and ringless, singly in middle of the cell-walls between the 
fibrils; near the edges situated, in part, opposite the inner 
pores and thereby producing complete perforations of the 
leaf. 

Chlorophyllose cells in cross-section as in S. fuscum. 

Dioicous, rarely monoicous ; male branches in the an- 
theridium-bearing portion always purple- or violet-red ; 
perigonial leaves ovate, contracted to a small, rounded, den- 
ticulate, cucullate point ; in the lower part without fibrils and 
pores. Pericha?tial leaves large, ovate, above abruptly con- 
tracted to a narrow truncate emarginate involute point ; either 
formed in the lower part of pitted chlorophyllose cells only. 
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or, throughout the whole leaf except the apex, of both kinds 
of cells. Hyaline cells many times divided by transverse, 
oblique or longitudinal walls, and without fibrils and pores ; 
the apex of the leaf formed entirely of short, narrow, thick- 
walled, pitted chlorophyllose cells. Margins broadly bor- 
dered. Spores dimorphous ; microspores yellowish brown, 
polyhedral, 0.012-0.015 mm diam. in smaller urn-shaped 
capsules. Macrospores according to Limpricht ochre-col- 
ored, size ? Fruit very rare I 

S. tenellum is, like S. fuscum, a plant of the elevated 
bogs, and should be found in suitable situations in Canada 
and in the northern parts of the United States as abundantly 
as in Europe. 

Miquelon Island {Delamare). 

Var. rubellum (Wils. as species). — Whole plant, especial- 
ly in the upper part, pale-, rose- or purple-red to purple-vio- 
let, in the lower parts fainter but without admixture of green. 
Branch leaves frequentlv secund. 

Mass., Boston and Brookline, 100 ft. {Faxon), Danvers, 
100 ft. {Sears), 

Var. versicolor Warnst. — Color a mixture of red (pale 
rose, violet red) and green ; the former more especially in 
the coma, the latter in the other parts of the plant ; the two 
colors verj' unequallj' distributed, now the red, now the 
green predominating; the lowest parts of the plants bleached 
out. 

Mass., Boston, Brookline, Dedham, 100 feet {Faxon), 

Var. viride Warnst. — Whole plants grayish or vivid- 
green, almost without a trace of red ; the male branches 
violet-red. 

Mass., Boston, Brookline, 100 feet {Faxon). 

Var. palleseens Warnst. Plant above usually whitish, 
or faint yellowish green, in the middle sometimes light 
brownish or extremelv faint reddish ; male branches sordid 
violet. 

N. Hampshire, Mt. Willey, 2,500 feet; Mass., Brook- 
line, 100 feet (/^7.vc?«). 

d. Stem leaveb small, liDguiform, hyaline cellA lesa divided, non- 
fibrilloee or only near the apex faintly fibrilloae. Branch 
leaves often distinctly five ranked, moetlv curved erect-spread- 
ing, rarely in part slightly secund; the lower and middle 
leaves with very small, round, strongly-rinffed pores on the 
outerside in the upper half. Wood cylinder variously col- 
ored, but never bro ft n. Dioicous; ^ branches red. 
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6. S. Warnstorfii Russ. in Sitzungsber. der Dorpater 
Naturforscher-Ges. Jahrg. 1887, p. 315. 

Syn.: S. acutifolium, var. gracile Rubs. Beitr. p. 44 (1865). 

S, acutifbrme, var. tendlum Schlieph. et Warnst., in part, Flora, 1884. 

8, acutifolium, var. Oraefii Schlieph. in litt (1885). 

S. Wilsoni Roll var. tendlum, f. purpurea Flora, 1886. 

Tufts mostly loose, of greater or less extent, concolor- 
ous, light to dark green or yellow-whitish, reddish, violet- to 
dark purple-red, or often variegated by a mixture of green 
and red, or of a yellowish white and red. Plants usually 
delicate, slender and graceful, at the same time firmly erect, 
rarely weak ; of various forms of growth : usually brachy-, 
eury-, homalocladous, seldom anocladous, never orthoclad- 
ous, not rarely dasy-, drepano-, catocladous, seldom squar- 
rose. Stem upright, slender, 3-15 cm. long. 

Wood cylinder well developed, constructed of much 
thickened cells, usually reddish or violet to dark red, seldom 
colorless or greenish. 

Stem cortex of 2 to 4 (very rarely 5) strata of cells ; the 
inner cells relatively much thickened, and with numerous 
pits, the outer without pores, very seldom with a few here 
and there. 

Stem leaves small to medium size, 0.40 to 1.50 mm. long, 
mostly linguiform, from the base very gradually narrowed 
and then rather abruptly contracted into a rouncfish-pointed 
dentate or entire apex ; the narrow border much widened 
downward as in S. acutifolium. Hyaline cells in the upper 
half of the leaf rhombic to elongate-rhombic, mostly di- 
vided, sometimes into 3 or 4 daughter-cells, nonfibrillose, or 
not rarely with a few very delicate fibrils, in the former case 
with longitudinal plaits. 

Fascicle formed of 3 to 5 branches, of which 2 or 3 are 
spreading. Leaves of the latter ovate in the basal half, 
thence extending with involution of the margins into a sub- 
ulate 3 to 5 toothed truncate point ; the leaves are often very 
regularly five-ranked, sometimes secund, always with their 
points diverging from each other; those of the pendent 
branches like those of the apical half of the spreading 
branches narrowly ovate to lanceolate, those at the base of 
the pendent branches broadly ovate. 

The hyaline cells of the leaves of the basal half of the 
spreading branches are furnished on the outer surface with 
numerous pores, which in the upper half of the leaf are ex- 
ternally small, nearly round and very numerous and encir- 
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cled bv a relatively broad, stout fibril-ring; the pores which 
occur fn the lower half of the leaf, on the contrary, are large, 
oval and not numerous. In the leaves of the apical half of 
the spreading branches, and -of the whole extent of the pend- 
ent branches, the pores gradually diminish in size from the 
base to the apex of the leaves, and the small pores of the 
apex are much larger than the corresponding ones in the 
leaves first mentioned. Pores on the innerside of all the 
leaves more numerous in the lower part of the leaf and near 
the margin, large, mostly destitute of rings, and in part op- 
posite to the outside pores, whereby complete perforations of 
the leaf often occur. 

Chlorophyllose cells placed on the inner side of the leaves, 
and in transverse section trapezoidal, more rarely triangular, 
whence the hyaline cells, which are more convex on the 
outer surface, are more or less separated from each other. 

Dioicous ; ^ branches clavate, long subulate-pointed, 
color light to dark red. Perigonial leaves broader and 
shorter than the leaves of the sterile branches. The hvaline 
cells in the lower half nonfibrillose and nonporose, ver\' sel- 
dom furnished with distant, very slender, incomplete fibrils ; 
in the upper half with very small broad-ringed pores. Fe- 
male flowers as yet unknown. Pericha?tial leaves large, 
ovate-lanceolate, in the lower part constructed of chloro- 
phyllose cells only, in the upper part of both kinds of cells, 
of which the hyaline are always nonfibrillose and often i, 2 
or 3 times divided. Capsule comparatively large, dark red- 
dish brown. Spores dark yellow, rough with minute warts. 
Fruit extremely rare. 

This small, delicate and extremely beautiful peat-moss is 
easily and certainly distinguished from the nearest related 
forms of the AcuUfolium group, especially from S. tenellum 
V. Klinggr., chiefly by the remarkably small broad-ringed 
pores on the outside upper half of the lower and middle leaves 
of the spreading branches. The pores are here smaller than 
in any other European species, and are the more striking to 
the eye because they approach closely to the large pores of 
the lower half of the leaf almost without gradation of size. In 
S. Wulfianum also the pores are very small in the apical half 
of the leaf, sometimes not larger than in the present species, 
but they increase in size gradually and but slightly towards 
the base of the leaf and in its median line; in this case the 
very large pores of the two flanks of the leaf contrast strik- 
ingly with the small ones of its median line. 
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S. Warnstorfii prefers damp or wet birch swamps, and the 
margins of elevated bogs when adjacent to birch-covered wet 
meadows ; or it ^rows in springy swamps, here preferably in 
the society of Paludella squarrosa Ehrh. It is often found 
associated with S. teres, whilst it seems to shun the company 
of S. tenellum and the other species of the Aculifolium group. 

This plant must surely be as widely diffused in Canada 
and the northern United States as it is in Europe, but hither- 
to, at all events, it has been overlooked or not specifically 
distinguished. 

Var. pnrpnraseeis Russ. in litt. The upper part of the 
plants of a beautiful rose, purple or violet-red, below usually 
paler ; with this color no green is intermixed. 

N. Nampshire, Franconia, 1,000 to 1,500 ft., Lisbon, 800 
ft. ; Vermont, W. Burke, 1,000 ft. ; Mass., N. Adams, 1,500 
ft. (Faxon) ; Danvers, 100 ft. {Sears), 

Var. versicolor Russ. in litt. Color of tufts a mixture of 
red and green ; coma usually pale, rose, purple or violet-red, 
the middle part of the plant green or greenish, the lower part 
bleached out. 

N. Hampshire, Franconia, 2,000 ft. ; Vermont, Westmore, 
1,000 ft. ; Mass., Mt. Graylock, 1,500 ft., Brookline, 100 ft. 
{Faxon). 

Var. viride, Russ. in litt. Color throughout green or 
greenish, with here and there a delicate flush of pale red ; 
lower part of stem faded out. 

Vermont, Willoughby Lake, 1,100 ft. ; Mass., Mt. Gray- 
lock, 1,500 ft., Dedham, 75 ft. {Faxon). 

Nenruffin^ Germany^ Feb. 6, 1890. 



Notes on the flora of the Lake Superior region. I. 

« 

I. The Northern Peninsula of Michigan.* 

E. J. HILL. 

During the summer of 1889 a few weeks were spent in 
collecting and studying the flora of the Lake Superior region, 
with a brief stay on the way back at St. Croix Falls and Che- 
sago Lake in eastern Minnesota. About two hundred spe- 
cies of plants were secured and have been critically exam- 

t Read before the State Microtcopical Society of Illinois, April 25. 1890. 
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ined, either new to me or interesting for study and preserva- 
tion. The collecting season lasted from July lo to Septem- 
ber 6. The localities visited were the Marquette iron re- 
gion, extending from the west end of Lake Michigamme to 
the cit}'*of Marcjuette, a port of Keweenaw Peninsula in the 
copper region ot Portage Lake and vicinity : and a portion 
of the iron region of Vermilion Lake, at Tower, Minn., 
with the addition already mentioned in eastern Minnesota. 
Strictly speaking the district about Vermilion Lake is not a 
part of the Lake Superior country, as it belongs to that which 
drains northward into Hudson's Bay. But in the language 
of the miners and lumbermen, who carry on its two principal 
industries, it is included, since its commercial outlet is Lake 
Superior. A large part of the Marquette iron district is also 
exterior to the basin of Lake Superior, belonging to that of 
Lake Michigan, but is included for a like reason. 

One of the principal objects in visiting these localities was 
the comparative study of the flora of Lake Superior and that 
of Lake Michigan. As far as the latter lake is concerned, 
my work in past years has been distributed in such a way as 
to be made continuous with its length with immaterial excep- 
tions. Its north and south direction furnishes an opportunity 
to study plants varying from those of middle temperate to the 
sub-alpine. 

In the summer of 1883 several weeks were employed in a 
similar way in the Menominee iron region, and the most im- 
portant results were published soon after in the Botanical 
Gazette. It is only a little farther to the Marquette district. 
We are there at the head waters of the Escanaba and the 
Michigamme, the main branch of the Menominee, which 
chiefly drain it, and pass southward into Lake Michigan. 
Dead river and Carp river, that go eastward into Lake Su- 
perior, are but minor streams. All the collecting in the Mar- 
quette district, except immediately around the city of Mar- 
auette, was about the head waters of these streams. Here is 
the highest part of the basin of Lake Michigan, Michigamme 
Lake being more than a thousand feet above its level. It is 
only a few miles beyond to the watershed of Lake Superior, 
formed by the low ndge of the Huron Mountains, about 1,800 
feet above sea-level, and the highest land in Michigan. 
Short streams come down their southern slope to the Esca- 
naba and Lake Michigamme, the Bi-ji-ki being the largest 
one. The Escanaba rises close by, the eastern afliuent of 
the lake being a mere brook barely a mile in length. Hard 
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ridges of granite and diorite and the schists of the Huronian 
and Laurentian formations turn the Escanaba eastward at 
first, while the Michigamme cuts across them to the south, 
forming a series of rapids and waterfalls. Swamps, small 
lakes and ponds abound among the hills, and the aquatic and 
semi-aquatic vegetation, as well as that characteristic of the 
forest and cliffs, is abundant and varied. 

Lake Michigamme, near which a fortnight of the time 
was spent, is one of the larger lakes of the Northern Penin- 
sula, being about six miles long and from one to three 
wide, with a large arm stretching southward. It is quite 
irregular in form and has several beautiful islands, mostly 
masses of dome-shaped rock covered with trees, which make 
it one of the most picturesque of these lakes. Great ledges of 
rock frequently abut on its northern shore, the southern be- 
ing a graded slope clothed with timber. 

Much of this region has been overrun by fire, as the bare 
and blackened trunks in the fields and woods witness. Much 
of what the fire spared has fallen before the axe of the lum- 
berman and the charcoal burner, for the demands of the 
iron industry have made large inroads on the hardwood tim- 
ber. Abandoned furnaces and coal-pits show that this part of 
the industry has gone elsewhere, and there are but few smelt- 
ing works in operation in the Marquette district. Coal has 
supplanted wood, and commercially it is found more econom- 
ical to take the ore to the coal than to bring the coal to the 
ore. But it has often left a scene of desolation which nature 
is trying to hide, and will eventually succeed in doing, if the 
fires are kept away, by reforesting the desolated tracts. Some 
of the better land along the streams and smoother uplands is 
taken for agriculture and will be increasingly appropriated, 
and one comes upon farms now and then in a fair state of 
cultivation. But much, from its very ruggedness, must 
always remain for woodland, or should be left for this pur- 
pose on account of the greater profit to be derived from it. 
And here the problem of wise forestry regulations comes in 
for solution, one of the most important economical questions 
of the immediate future. It can not be taken in hand too 
soon for the good of the states interested, and the welfare of 
those who shall come after us. It will take a century or more 
to replace but partially the woodlands, that by proper man- 
agement might still have been a paying investment. Here 
the greed of man has overreached itself, and the desire of 
large and rapid gains has wrought untold mischief. Happily 
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there can be reparation, but the process will prove a long and 
costly one, enforcing the lesson that there is no gain in the 
end in tampering with the wise provision of nature. 

I shall mention in this article those plants only that seem 
most important botanically, either by variations, habitat, or 
other conditions. One of the first discovered, as well as 
most interesting on account of its locality, was found near 
the Champion mine. Having examined this extensive mine 
the morning after reaching the place, and seeing a piece of 
swampy land just south of it, into which the waste rock from 
the mine is thrown and its water pumped, I went down to 
find what might be detected there. Growing in patches on 
the wet stones and soil was a moss-like plant, an inch or 
two high, which, on inspection, was seen to belong to the 
Pink family, but just what was not evident at sight. When 
identified it proved to be a specimen of Sagina procumbens 
L., in this seemingly out-of-the-way place. It grew in 
plenty in this locality, but was met with nowhere else about 
the upper lakes. Its main interest arises from the fact that, 
as represented in the flora of North America, it has hereto- 
fore been found on the Atlantic border, being essentially a 
coast 'plant, ranging from Greenland to Pennsylvania. 
Hence it adds another to the list of plants occurring along 
the Atlantic borders and in the basin of the Great Lakes 
without intermediate stations. It is a plant widely difliused 
in the northern parts of the Old World, being common to 
Europe and Asia, and, according to Sprengel, found in pas- 
tures in northern Africa. In the eastern continents it is a 
drj'-land or pasture plant. Torrey, in his ''Flora of the 
Northern and Middle Sections of the United States,"^ has 
this remark upon it: "The habitat of this plant differs 
from the European species, which occurs in dry soil. In 
every other respect they agree precisely.'' Ga?rtner^ figures 
a stem of it in his work on the fruits and seeds of plants, 
and a sprig of that found at Champion might have been em- 
ployed for the drawing, as it agrees precisely. 

Convolvulus sfithamcBus^ as found in this region, takes a 
form somewhat different from that further south. It was 
noticed by its prominent white flowers along the railroad 
trom Green Bay northward, and recognized as of the morn- 
ing glorj- kind, but not identified from the car windows with 
the plants seen in fields beside the Kankakee and Calumet 
rivers. The latter generally have decumbent stems one or 

•p. 195. 

*D« Practibat et Seminibat Plantarnni. 1791, Vol. II, tab. 129. 
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two feet long, but the northern plant grew nearly or quite 
erect, with a stem but two to six inches high, and the flower 
so near the ground as seemingly to rest upon it. The effect 
was very pleasing when they were massed, as they some- 
times were, especially on dry knolls in the newly cleared 
fields, the ground being spangled with the white blossoms 
so much more prominent than the stems. 

The Virginian Lungwort further south seems here to be 
replaced by Mertensia paniculata Don., near enough like it 
to be at once recognized as a Mertensia, but with a look a 
little unfamiliar. This is not a smooth plant, and is more 
slender than M. Virginica, with ribbed leaves of a different 
pattern, but it has the same pale-green, sleek appearance. 
It grows in the margin of rocky woods and did not seem 
abundant. 

Hieracium scabrum frequently had a character which 
somewhat belied its specihc name, the leaves being quite 
smooth and the stem mainly so except the dark glandular 
bristles near the top and upon the flowers. It was of a stout 
form, a foot or two high, growing in the drj- open grounds 
and open woods. I found it first at Humboldt, and after- 
ward at Negaunee and Marquette, always in the same dry, 
open localities. 

Krigia ainflexicaulis Nutt. {Cynthia Virginica Don.) 
was common in damp ground, sometimes taking to the hum- 
mocks in the bogs, and it occasionally had lower leaves ly- 
rately pinnatifid. It affects much dryer situations in the 
prairies and sands about Chicago, where it may sometimes 
be found in company with K. Virginica. 

But one more member of the Compositae needs be men- 
tioned, an anomalous form of that ** most polymorphous spe- 
cies,'' Senecio aureus. It was a rayless form of an other- 
wise nearly typical plant. In some respects it resembled 
the var. borealis Torr. & Gray, of British America and some 
parts of the Rocky and Sierra Nevada Mountains, but it is 
a taller plant and with the stem leaves divided as in the com- 
mon form. The radical leaves are thick, almost succulent, 
purple beneath, spatulate and serrate with long petioles. It 
is a prominent plant in open grassy spots of peat bogs, from 
one to two and a half feet high, and was mainly found along 
the railroads, being traced from the north shore of Lake 
Michigamme to the neighborhood of Humboldt, and was not 
seen elsewhere. The heads are numerous, corymbose, or 
cymose-umbellate, of a safl^ron or orange color, and all that 
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were examined, which was done in many plants, were with- 
out rays. Pursh (Flora, p. 529), under S. elongatus, de- 
scribes the form very well as far as characters are given. 
He says it resembles S. Balsamitse, '*but is destitute of a 
ray." As the latter, being a variety of S. aureus, is com- 
mon in the prairies about Chicago, the resemblance of the 
northern plant to it had been remarked, though this is rather 
taller than the var. Balsamitas, and destitute of its prominent 
rays. The plant has also the thick leaves of var. obavatus 
Torr. & Gray. Pursh's S. foliosus is placed in the '* Synop- 
tical Flora * under var. borealis, with the range given 
above. Pursh designates as the habitat of his plant *' rocks 
near the banks of rivers,'* and the special locality he men- 
tions is ** Easton, Penn.'' Evidently this northern plant, 
though referable to the type, partakes of the specific char- 
acters of two or three of the varieties. 

Among the plants growing in bogs may be mentioned 
Geum rivale, tall and striking oy reason of its large purple 
flowers and heads. Drosera fotundifolia was found near 
Marauette with branching scapes, they being almost always 
simple. And in the same locality three sports among Or- 
chids were seen, a family that seems somewhat inclined to 
teratological vagaries. One was the common Calopogon 
pulchellus with a second linear leaf nearly opposite the usual 
single leaf it bears, but smaller ; another was Habenaria 
lacera with a flower having three spurs and two lips, one of 
the lips again dividing as if to maintain the tri-formity. Two 
columns were also present. Pogonia ophioglossoides with a 
radical leaf on a long petiole was the third case. It is the sec- 
ond time I have seen this peculiarity, having found a similar 
form at Pine, Ind. 

Another Orchid, Corallorhiza innata, remarkable for the 
size ot the plants, being from 12 to 14 inches high, grew in 
the shade of hemlocks bv the borders of Teal Lake, Negau- 
nee. It is generally a slender plant but 4 to 8 inches high. 

Of shruDs may be noticed a species of honeysuckle, 
mainly northern in range, Lonicera hirsuta Eaton, that 
grows on rocks and in moist sandy ground. It usually forms 
a climbing bush, sometimes to the height of 20 or 30 feet, or 
more, but specimens found on the ** Granite Range,*' north 
of Champion, were of a trailing habit for the lower part of 
the stem, the upper part rising from 15 to 24 inches. The 
species often shows little more tendencv to climb than L. 
glauca, the low shrubs being nearly upright, or partlv sup- 
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ported hv neifrhr»orini:* hushes, i na vt* ai\vav> found i: rather 
small ir tne refrion i)i tin- unper lakes. Tne plants were also 
peculiar in tlieir tlt>\vers, \rIio%\ srnan^im^' or fading to red. 
Tnis also links tliem ti- L. £:iauc**. \vn»»se flowers are OTeenisb- 
veliow to puniie. common !^ pundit- m this vicinitv. Our 
common American Wotuinmt . 1^. ^aia. ais(* ha> flowers 
cnanntfcibit in coior. hu* i: is tin* reversi.*, fading from pur- 
plish ti» yellow. /\u^ti< J\u/A:t7nu< Alocin**. or. if we are 
abif Tit take tiu* namt* o: Nuttall. /?. 7**/ t; 7r> roi . grows ever \ - 
wnerf on t tie rock \ hi lis tiia: havt rvtrer denuded of trees, 
and in cjearings. ofier thicku c»i^ enni tiit- ground like other 
s|>ecies o\ bramhie. 1: is iisiial'^ smaljt" tnan il^ congener. 
R. i»doraius, commor a: tlir ra^: ant' ai^t inund in the X pper 
Peninsula, and bears ;* frui: fr.igitt Mi: pa. aiabie. Birdh are 
apparent] \ ver\ foni'. n: i:. 

Tiie Hazelnut 01* the Xn^tneT. Penmsuia. or at least m 
tiie nortne'Ti par: o: 1;, is c o^^ ai^ ^(>-;rra:a. well marked b^ 
tilt- loni: in-ak o: the irvuiucre. 1: was ^'e'^ abundant ir 
s.»me parts o' tiif KewtH^l;'\^ T'enmsu*... Wiier at Saul: Sie. 
M.mr. IT. :^>:. i: was tount. ti bt- tiu p^evaihiu^ species there 
i>T ::it V. anad:ar. siur 

>.*nit ' • :i»e aoiiatu' Plants iiese^'A t notice. Hinnur:> vuh 
^»--s !s n K S-. "-a't i; pi an: as i: v as Li^nie-*'^ : nought tt- be, 
:i-j: -s fr.jiien:.^ me: w::t ir tUt "e^ji-ir o*' tiie upper lakes. 
I: .s '-.:::!e: ] tc.^.. Pu: oii:u wuif "< d:>sem:naten. 3t prL»''ef' 
::^*-.' L p. an: rt-ac.!'} coiiur-n~.:Tii 'i :. ci.atigt o'^ rnnditior :t. 
':." u-^u.. i:..:v:a:s. !>ec.>ni:t:i. seni*-aLn;a:K .r ever. le'T'escna 
•* : if \' ..:**" c:-'j^^> rv;-^ ot 'tvecit^ fon tPf stiijre, doing v-el 
--v.":^* :^'AiL ciranrc n s::t - s: v i ^ *n: t xampit o: ths^ 
.T 1 ni.l.-t* tiic t\: v*:!^, -lu... :as* au^iimi. Tlie water w«^ 
. \' ..Tiv :..iv. v::iur i!\vi \ i. d;s:»:n.t :^ m ::s usual limit. A 
»^ .:,r ''i'-.t.i -J* nuiaw*^ T:..:!- was \v'\, i.-^tfi wi:t Hipnun^ 
1 .." •^.•^•::'- vf'*- : • ^-letuie' t stun;, uTi^.^li:, e^'uieni*\ turi- 
: ;^ i^' '"I w' . ! ^ lie' ^:. I't r v :/e' i.n:. jt .inef t^vtrf u rnw- 
" ..' ::it r'":'»^*nr" , v tl . '"e^e: v ':: :• n» e^'s anr frun. m/"- 
' ^ . : \' *.' . *p; i T ♦"*•/* p »^:i it A* T n» ••: . Minr... i: was 
' ..' . T c :♦""*".'/ :c 1 i^n 1" n» T ^ V ir .^.^ "-//ifww Afun^i^f*- 
'"J ' ' c :n.it . i:t»: *' rt ui. t, u, i: u zru.- \'u^ Jr^"j'.«/*v.. 
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two white water-lilies one may have in hand when he picks 
a blossom from its stem, nor convenient to "go to the root of 
the matter to see/' one of the chief characteristics being so 
radical, but generally those seen in the Northern Peninsula 
w^ere designated Nymphcta reni/onnis (X. tuberosa Paine), 
judged by the flowers and other marks when compared with 
those common in all our waters. In fact, I have never found 
an undoubted example of N. odorata about Chicago, although 
it is said to grow here. When the parts underground are 
examined they prove to be tuber-bearing. The shape of the 
leaf is unreliable. And so it was in northern Michigan. The 
plants grew in great abundance in Goose Lake, near Negau- 
nee, the flowers were prettv large, with but little odor, and 
the roots bore the characteristic tubers. When botanizing at 
Petoskey, in 1878, some plants of N. odorata were collected 
in a shallow lake, having rather small verv sweet-scented 
flowers, like those common in New England. It doubtless 
occurs throughout these northern regions, as it is said to be 
abundant in northern Minnesota and British America, but 
the Petoskey specimen as yet remains my only undoubted 
case. 

Species of Potamogeton .were particularly sought after, 
both for studying their variations and geographical distribu- 
tion. On the whole they show considerable variation, and 
the published descriptions need some changes or enlarge- 
ments to facilitate easy determination by those not specially 
versed in the group. P. rufescens is naturally looked for in 
the north, where the waters or climate seem more congenial 
to its growth, and was seen in several places. In the sum- 
mer ot 1888, while passing a month in studying the flora of 
the lower Saguenay, it was seen to be the most common 
species in the clear, cold waters of the trout lakes and 
streams about Chicoutimi and Tadousac. P. amplifolius 
and P. Pennsylvanicus are still more common in the Lake 
Superior region, the former particularly of wide distribution 
and abundant in places. P. amplifolius, with branching 
stems, is not uncommon throughout the lake region, and this 
distinction between it and P. Illinoensis will not hold. Then 
we flnd.it has pointed, bi-carinate stipules. 

P. Robbinsii was met with twice, first in a pond at Re- 
public, and afterward at the outlet of Goose Lake, south of 
Negaunee. Later in the season it was again seen in great 
quantities in Chesago Lake, Minn. Hence, I conclude that 
it is more widely spread in our northern regions than has 



148 BOTANICAL GAZETTE. [ June, 

hitherto been suspected. It is not mentioned in the floras of 
these sections as far as they are at hand. The farthest west 
and north where I had found it before was Cedar Lake, in 
northern Indiana. As it is known to occur on the north shore 
of Lake Superior and in the Rocky Mountains and on the 
Pacific slope, it is probable that the intervening region may 
be occupied by it, and that it will ultimately be found to ex- 
tend across the continent. It is easily overlooked, being 
almost always completely submerged, and if the water is not 
clear may escape detection. I have sometimes been made 
aware of its presence in the water only by dredging. 
Wherever seen, it proves one of the best marked and least 
variable species of the genus. 

P, heterofhyllus Schreb., under two extreme forms of 
type, was collected. It is extremely variable, and, if the 
characters were based on foliage alone, one might think he 
had found two different species. Two of the gatherings 
were of special interest on account of the variability of the 
floating leaves, both from the Keweenaw Peninsula. One, 
from pools and sloughs near the northern end of Portage 
canal, has large floating leaves, some of them \\ inch 
wide by i \ inch long, and i8-nerved. The leaves of the species 
usually end in a short mucro, or they may taper to an abrupt 
point ending in a mucro, but on these specimens some 
leaves were pointless, complete ellipses, verv symmetrical 
in outline, the base and apex of the same sliape. I have 
found plants with leaves of similar shape, as large as these 
or even larger, but they all possessed the characteristic 
mucro. Some of these plants had become partly terrestrial 
by the water drying up, which is frequently the case with 
this species. It grows very well in wet sand or mud, with 
prostrate stems three to six inches long, the leaves being 
crowded into a kind of tuft at the end. It is more tenacious 
of life than most Potamogetons, which commonly perish if 
the stems are not immersed. The other form, found in 
pools and ditches near Calumet, approached the var. 
graminifolius, but with shorter immersed leaves and larger 
floating ones. These were long, narrow and acute, or more 
often acuminate, lanceolate in outline, the largest nearly 
three inches long bv | inches wide, and the smaller in pro- 
portion. The petioles were also very long and slender. All 
tapered in such a way that the mucro had disappeared. I 
have seen the same shape of leaf in plants near Chicago 
along with the ordinary kind, but not characterizing the en- 



1890.] BOTANICAL GAZETTE. 1 49 

tire plant as in this case. The submersed leaves were also 
somewhat long and tapering, as in var. graminifolius, but 
the stems had the habit of var. myriophyllus, rooting exten- 
sively and sending up frequent branches. The stipules, too, 
partook of the tapering character, being barely obtuse, or 
sometimes acute. But the fruit in both forms is identical 
and typical. 

P. heterophvllus, as may be seen in the above case, fur- 
nishes a good Illustration of one mode of working with a 
polvmorphous species, and shows how easy it is to be led to 
make varietal distinctions which do hot definitely hold, but 
frequently add to the confusion in which the student is 
placed. Having collected or seen this plant in many stations 
and numerous examples both in the west and east, I have 
generally found that a search among a number of plants of 
the same localitv. and sometimes an examination of the 
leaves on the same stem, will show transition forms — those 
shapes characteristic of one extreme being sparsely repre- 
sented on plants whose prevalent shapes are of the other 
extreme. There is a tendency, however wide the variation, 
to adhere to a common type, which may be eliminated by 
patient study. I have often found many of the varietal des- 
ignations of botanists more bewildenng than helpful, for 
connecting links are quite sure to appear which are just as 
hard to assign among the varieties as to the type. It would 
seem the better way to enlarge the specific description so as 
cover all but very pronounced and constant varieties, and do 
away with some of the hair-splitting that is not a gain to 
science. In fact, we find in variable plants something to re- 
mind us of the theory of the great German artist of the 
renaissance, Albrecht iDiirer, which he advanced in regard 
to the measurement of the human body. It was in^ substance 
that as ever\' individual varies from the typical man in a way 
peculiar to himself, these variations will, in an infinite num- 
ber of measurements counteract and destroy each other, and 
the type will be found. It might be well for the makers of 
species to bear this in mind and consider as one those whose 
characters overlap too far and which can not be diflferentiated 
with a fair degree of definiteness. 

Englewooa^ III, 
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BRIEFER ARTICLES. 

Some western pltLnUU^Astragcdw Tweedyi, n. sp.— Perennial, one to 
two feet high, somewhat branching above, whole plant finely pubescent 
with white appressed hairs, the cylindrical calyx more pubescent, the 
short teeth densely so: leaflets 6-12 lines long, 6-10 pairs ; the short stip- 
ules free : pedicels much longer than the leaves ; the white or pale yellow 
flowers twice as long as the calyx, on short pedicels which have persist- 
ent linear- acuminate bracts of about the same length : the turgid pods 
somewhat curved upwards or erect, strictly one-celled, acute at each end 
at the lower tapering into the half inch long somewhat inverted stipe. 

Allied to ^.oo2/tnu«Dougl.,but well distinguished by the erect, more 
turgid pods, the narrower less numerous leaflets, etc. It was collected 
by Mr. Howell " in prairies, Eastern Oregon ** and distributed by him as 
A, ooUinus Dougl.; and by Mr. Tweedy (no. 618), and Mr. Brandegee (no. 
781), on " hills along the Columbia river, Yakima county, Washington 
territory." 

Prof. Greene, in the ** Bulletin of the California Academy of Sciences 
no. 8, at page 157," takes up Dr. Gray's A, colUnus var. CalifomicuB and 
makes it his species A, Ca/t/brntcu« evidently, I think, under a misappre* 
hension of the original A. coUinus, which he describes as having erect 
pods ; whereas Hooker's original description, which is exactly copied in 
Torrey & Gray's Flora (1 vol. p. 847), says they are "deflexed." I pre- 
sume Prof. Greene was deceived by Howell's specimens and name. The 
Califomian plant should, therefore, remain as A. ooUinus Dougl., var. Cal- 
ifamicua Gray. 

Erigewn.—'So, 77 in part, in the collection of the Northern Transcon- 
tinental Survey. Little Belt Mountains, Montana, F. L. Scribner, Aug. 
12, 1888. Whole plant pubescent with short white appressed hairs 
(which become somewhat more copious and spreading on the involucre), 
small and low (two inches high), from a deep perennial root which bears 
at its crown the vestiges of the leaves of former years : stems several, 
simple, bearing single small heads : radical leaves as long as the stems, 
narrow linear ; those of the stems few and small : involucre a quarter of 
an inch wide and high, of linear acute scales of equal length: rays 
15-25, small, white : achenia compressed, not nerved, somewhat silky pu- 
bescent; pappus double, not copious, the outer short, the inner two* 
thirds the length of the disk flowers, more plumose than in allied 
species. 

Nearly allied to E. pumilut Nutt, but with the pubescence of E. 
oanui Gray, and much smaller in every way than either. The material 
is scanty, but I hope that more may soon be collected. Should it stand 
as a species, as I anticipate may be the case, I should propose the name of 
E, Scribneri in honor of its first collector.— Wm. M. Canby, Wiimingtont 
Delaware, 
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Hew mosses of North America. III-IT. Renaold and Cardot [Botan- 
ical Gazette XV, pages 39-45 and 57-62].— In these numberd the authors 
describe 13 new species and 14 new varieties. We are not qualified to 
criticise all these additions, not hwingbeen favored with specimens: but 
of DiCRANBLLA Lanoloisii wc have a piece of the type from M. Cardot and 
abundant specimens from A. B. Langlois and we find a distinct inverted 
annulus. 

DiDYMODOK Hendbrsoni was evidently described from old imperfect 
specimens, like ours collected March 14, 1885, by L. F. Henderson. 
These show the young pedicels with a few immature capsules and the old 
fruit of the previous season. In the former the pedicels are " paler,'' but 
in the old ones they are quite as dark as in D. luridus. The average size 
of the capsules is in excess of ours, which measure one to two mm. in 
length. The drawings seem to have been made from the young green 
leaves at the tips of the fresh branches, whereas the older brown ones on 
the stems of the previous year do not show such triangular, blunt 
apexes and have a prominent dark brown percurrent costs not ceasing 
below the apex as figured. 

C06CINODON Renauldi. M. Cardot fails to state that I sent him at his 
own request from the Austin herbarium Mrs. Roy's Colorado specimens^ 
telling him that they are labeled Grimmia Raui in Austin's own hand' 
I have since seen specimens from £. A. Rau which agree with those in 
Austin's collection; they are labeled "No. 2S, Colorado specimens 
Grimmia Raui." They are the ones drawn by £. A Rau at the time the 
description was published. The original drawings, in our herbarium, are 
marked '* leaves throughout chlorophyllose, except theexcurrent costs or 
tip, peristome examined rather young." The teeth are drawn almost 
entire or slightly perforate. What Austin probably meant when he said 
'* eo$ia valida iub apicefiniente" [Bull. Torr. Bot. Club, vi. 46] was, that the 
green portion of the costs and the leaf cease before reaching the apex> 
i. e., the hyaline point is decurrent and above the green, careful focusing 
is required to see the costs, whereas, below, it is very heavy. The types 
show all stages of perforation of the teeth, from those nearly entire to 
others which are divided into three slender, entirely separate portions. 

I am quite in sympathy with the editorial in the March number, 
and think ** the righteous, conservative systematist " will have to do some 
" boiling down " and ** weeding out ' in the future. We doubt not that 
American bryology will profit by rigid comparison with European species, 
bat our collectors are at fault in contributing insufficient material, too 
often sterile and imperfect; and the European bryologists in being too 
independent of American collections and students. — Elizabeth G. Bbit- 
TON, Columbia College Herbarium, New Yofk. 
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EDITORIAL. 

The Gazette desires to call the attention of its readers to the com- 
ing meeting of the American Association in Indianapolis. Every effort 
is being made to have a noteworthy botanical meeting, and as botanists 
claim to be the best organized scientific brotherhood in the country they 
should show their strength and spirit. A great railroad center, ample 
accommodations, and a hospitable people, speak well for comfort of travel 
and entertainment. In order to give more point and pith to botanical 
discussion, one of the topics was selected at the Toronto meeting and cer- 
tain botanists were appointed to prepare papers upon special parts of it. 
"The geographical distribution of North American plants" is a subject of 
great interest to American botanists, and the botanists selected to present 
various phases .of it are Watson, Macoun, Sargent, Britton, Underwood, 
Halsted and Coulter, all of whom have accepted their appointments- 
Many other botanical papers will be read before the biological section ; 
while the meetings of the Botanical Club, always large in numbers and 
interest, will furnish ample opportunity for the more informal discussion 
of all sorts of botanical matters. The fact that a botanist, Dr. Goodale, 
is the president of the Association and the first botanist to serve in that 
capacity since Dr. Gray's presidency at the previous Indianapolis meet- 
ing, should still further stimulate a large attendance of botanists. Taken 
altogether, the programme is an unusually attractive one to botanists 
and back of it all, and more than papers, is the personal association of 
botanists, which makes them better friends and more generous rivals, 
and which enables them, amidst all the conflict of opinion, to recognise 
a common purpose and a downright goodfellowship. The Gazette, 
naturally, has something of a personal interest in this meeting, and in 
a certain sense is among the hosts that will warmly welcome as guests 
the whole botanical fraternity. 



CURRENT LITERATURE. 

Bacteriological tcctinolofl:y«> 

The title of this little book sufficiently describes its character. It is a 
hand-book of bacteriological methods for physicians. It contains, there- 
fore, the more important methods only, and then in many cases modi- 
fied to meet the conditions of work in a private laboratory where econ- 
omy of space and of money is a necessity. The methods of preparing 
culture media and of staining are those in ordinary use and demand no 
special criticism. They are well and clearly suted, and the book gives 
the impor'ant operations of bacteriology in a concise and usable form. 
We have tested Uie book in a bacteriological laboratory during the past 

iSalomonsbn. C. J —Bacterioloffical Technology for Physicians: trenaiated from Uie 
second revised Danish edition by William TreleaAc. Wood's Medlciil and SurKlcal Mono- 
graphs, vol. iv, pp. 435-597, flgg. 72, )5vo. New York : Wm. Wood & Co., 1889. Il, 
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winter and have found it accurate and sufficiently full in its statements 
to enable the student to perform the operations described. 

The translation is well done and many of the mest important criti- 
cisms of methods and practical hints have been added by the translator. 

The defects of the work are those of all similar hand-books on the 
subject The chief fault is the lack of sharp criticism of the methods 
and apparatus described, so that the student at a distance from larger in- 
stitutions can readily tell what he wants for a given case. This is espec- 
ially noticeable in the chapters on anaerobic cultures and moist 
chambers. 

The improvised apparatus described is usually good and serviceable. 
One must doubt, however, whether a really practical hot-air sterilizer 
will be made from a cracker box, as even slight carelessness, almost un- 
avoidable in beginners* work, would melt the solder out of much of the 
box. A sheet- iron box can be constructed cheaply enough to meet all 
practical considerations of economy. 

The publishers have not done their duty by this manual. It is pub- 
lished as part of a series and is bound up with papers on the knee-joint 
and ihe eye. It has no index, table of contents, or running headings, 
and the book must be largely committed to memory before easy use 
can be made of it This is asking too much. If a good index could be 
provided, and the book bound in cloth separately, it would find a place 
as a handy and practically useful laboratory manual. R A. Bibqs. 

Xtie plants of Ke^r Jersey. 

New Jersey has always been considered our most interesting eastern 
botanical field, a sort of Mecca for collectors, an unrivaled region for rare 
plants. The consequence is that it has cultivated an active race of botan- 
ists; and lying so near such centers of botanical activity as New York 
City and Philadelphia, it must have been more carefully explored than 
any other state. As a result, we have before us the very handsome and 
complete catalogue of plants' prepared by Dr. N. L. Britton, with the as- 
sistance of numerous botanists. The catalogue includes all groups of 
plants, and giving stations and collectors with considerable detail, it forms 
a bulky volume of more than 640 pages. The tabulation made at the end 
of the volume is interesting, and is as follows: Phanerogams 1919 (lS4d 
dicotyledons, 558 monocotyledons, and 13 gymnosperms) : Pteridophytes 
76 (47 of which are Filicineae): Bryophytes 461 (812 of which are Mueci): 
Thallophytes 3021 (829 lichens, 987 algae, and 1705 fungi) : Protophytes 
164 (111 of which are Cyanophycess). The total number of species and 
varieties enumerated is 5641. The catalogue is a credit to the state and 
to the botanists who have collected there : and it is to be hoped that other 
but lees favorably situated states will at some time be able to make as 
complete a presentation of their plants. 

*N. L. Britton.— CfttAlogue of planu found io New Jersey. [From the final report of 
th« Stute Geologist, Vol. II.] pp. ^2. Trenton : i**S9. 
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OPEN LETTERS. 

An appeal to botanists. 

For many years I have published a general analytical herbarium of 
useful plants. This publication, chieflj for teaching purposes, furnishes 
indispensable material for colleges, universities, etc, and was very favor- 
ably spoken of by : Zeltschrift der Deutschen Botanischen Qesellschaft 
(Nov. 27, 1885); La Belgique Horticole (p. 247, 1885); The Journal of 
Botany (March, 1886) ; Botanische Zeitung (p. 158, 1887) ; Oesterr.-Botan- 
ische Zeltschrift (p. 299, 1887); Revue Horticole (p. 179, 1888); Ameri- 
can Garden (p. 207, 1888) ; The Botanical Gazette (December, 1888). 
In addition, very favorable opinions have been received from Prof. 
Engler (Director of Bot Ckirden at Berlin), the Linnean Society 
(London), Prof. Willkomm (8michow)» Prof. Henriques (Coimbra, Port- 
ugal), Prof. Oudemans (Amsterdam), Prof. Ranwenhoff (Utrecht), Prof. 
Suringar (Leyden), Prof. Tschirch (Berlin), Prof. Carruthers (British 
Museum), etc The plants of m v publication I mostly cultivate myself, 
with the exception of the tropical trees and palms, which I get from my 
Indian correspondents. Now, however, my garden has become much 
too small, and I am obliged to look out for a larger one or give up my 
publication. I, therefore, want assistance from every one interested in 
botany and teaching. The proposed garden I will lay out in Holland in 
a district best suited to the purpose, and with the assistance of professors 
of botany. It must contain all species of hardy, useful planU>, and some 
hot-houses for small tropical ones. The earden should be as extensive 
as possible and suited to the purpose. The space to be occupied by it 
depends upon the contributions I get, and lor this purpose I want 
tlo,000. Daily I receive letters promising assistance. Toe usefulness of 
my publication is already proved by the favorable opinions of so many 
botanical authorities, and because there has never before been published a 
herbarium of this kind (with dissections). I have got many subscribers 
among botanists in Europe and America, from universities, colleges, 
high schools, etc. It would be an assistance to botanical knowledge to 
contribute to the botanical garden I propose to lay out, and I hope my 
appeal will not be in vain. The Linnean Society, at London, will ^ve 
the necessary information about my specimens, and Prof. Coulter, editor 
of this journal, has consented to receive American contributions. 

Middlehurgy Holland M. Buysmak. 



Study of buds. 

I am always very grateful for hints, from any source, which may 
serve the teacher in making his lessons in botany clearer, more interest- 
ing and more philosophical. I take it for granted that other teachers are 
of the same mind, and I therefore venture to send you such a hint, or 
may I call it tricky which has served me well in lessons upon buds. This 
part of botany is taught early in winter, but twigs of hickory, lilac, tulip 
ree, horsechestnut, b«ech, etc., may always be had for the trouble of at 
short walk to «:et them. I aim to make the pupils get sueh twigs for 
themselves. From these specimens they learn all they can and iii as 
orderly a manner as possible, by observation, comparison and drawing. 
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The poeitioD of the budd on the eCemdy the relative sizesi the scales, the 
scale rings of previous vears, the leaf scars, etc., are made out by the pu- 
pils, my own remarks during this work being only suggestive as to mode 
of proceeding and including, where perfectly clear openings occur, such 
fjictB of physiology as their own experience can confirm. Then comes 
the examination of the bud structure. To study this I make use of the 
Uuxe terminal buds of the lilac. One of these is drawn entire. Then the 
Bciues are removed with appropriate instruments, some preferring 
needles, others forceps. The scales are laid out in four rows and num- 
bered. (Flower buas are discarded for the present) These rows of 
scales and evident inner leaves illustrate readily the relative position of 
these parts and the imperceptible transition from one to the other. 
What are the inner onen ? Plainly leaves. When do they cease to be 
leaves ? There is no boundary line, they must all be leaves. What is 
left of the bud ? Only a little greenish pyramid. What is it ? It must 
be a little short stem. What is seen on it with the lens? The places 
from which the leaves were taken —the leaf scars. On the old stem what 
name is g^ven to the part bearing the scars or leaves ? The joints, say 
some. Then what shall we call the part of the stem between such places ? 
That's the joint, say others. We will call the former of these parts, 
nodes, and the latter internodes. This decision is approved because the 
terms are easy and the possible confusion is seen to be overcome. 

Now, to each pupil is given a branch of a soft-stemmed fresh Eupato- 
rium, taken from the green-house (Coleus is easily obtained and will 
answer the purpose.) The opposite decussate leaves are noted. With a 
sharp knife the internodes are cut away and the nodes, each with its pair 
of leaves attached, are laid on the table. The bud is now to be rebuilt. 
One of the dissecting needles, or very often a hat pin, is used, and the 
nodes with their attached leaves are spitted on to this. The leaves are 
then folded up carefully, beginning of course with the inner or upper- 
most pair ; a light thread tied about them and the bud is reconstructed. 
Cconparisons follow with pleasant and often very interesting comments, 
and a general feeling of good understanding prevails, which I believe 
even the myopic and mischievous correspondent to a late number of Si, 
NichoUu might acknowledge to be of some worth. B. W. Barton. 

Baltimcre. 

Pressing plants. 

The old-fashioned press has always seemed to me too slow in action 
and too bulky to give tne best results or to be convenient The "Acme " 
is nearer the true press for botanical work, but before I ever sjiw it I had 
made one upon the same plan, and have had most excellent results. My 
presses are made of slabs of hard wood (i in. thick by 1 in. wide) tacked 
together su as to leave spaces a little over an inch square. Instead of 
straps I use four iron clamps with 2} in. openings. I can press as many 
as 150 specimens of medium size in one of these presses, and under favor- 
able conditions of wind and sun have the greater number of them dry 
and ready to take out in twenty-four hours, with the colors remarkably 
well preserved. I find the drying greatly hastened by the use of a piece 
of black cardboard or paper for the outside sheet I always set my presses 
out in the hottest sunshine I can find, and turn them up so that the sun's 
rays will strike them at right angles. I have also found it better to mul- 
tiply presses than to overcrowd one press. Charles A. Davis. 

Alma OMfge, Alma, Mich, 
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NOTES AND NEWS. 

Professor A. A. Wright, of Oberlin College, bus published a very 
useful little pampblet on ** Herbarium-making." 

Garden and Fhreti (May 14) contains the description and figure of 
the rare Buckleya disticbopaylla, known only to occur at ** Paint Rock," 
on the French Broad. 

Parts 89-48 of Die natUrlichen FflanzeifjfamUien have just appeared, 
and contain the first parts of ConiposUss, by Hofifman ; of Euphorbtacese, by 
Pax ; and of OcmjugaUe, by Wille. 

A CATALOGUE of the grasses of the French possessions in China, by 
M. B. Baiansa, is running serially in the Journal ae Bolanique. It contains 
the descriptions of many new species. With the April issue the number 
has reached 179. 

Mr. W. A. Setchell has published a paper on the structure and de- 
velopment of Tuomeya fluviatUis Haw. It is a contribution from the 
cryptogamic laboratory of Harvard Universit)r, reprinted from the Broc, 
Am. Acad. A handsome folded plate and a dried specimen accompany 
the paper. 

A VERY interesting address, commemorative of George W. Clinton, 
was delivered by David F. Day before the Buffido Historical Societv, 
March 24. It does not present the mere dry details of dates, but in style 
is a finished oration. 

Paul Maury's monograph of the Cyperacess of Paraguay includes 
87 species, of which 18 are new. The largest genera are Cyperus (27 sp.), 
Eleocharis (16), and Rhynchospora (11), the great genus Carex being rep- 
resented by only six species. 

The third paper on North American Fund, by A. P. Morgan, con- 
tinues the order Lycoperdacese. The genera T^loetoma and Calvatia are 
presented, with a plate illustrating all the species of the former and two 
species of the latter. Five species of Tylostoma are described, two of 
which are new. Calvatia contains eleven species. 

Dr. Douglas H. Campbell, in Buttdin cfTorrey Botanical Club (May)» 
has g^ven some interesting studies in cell-division, accompanied by two 
plates. It is not meant to oe a contribution to our knowledge of the sub- 
ject, but chiefly to call the attention of teachers of botany to the possibil- 
ity of easily demonstrating this very important subject to their pupils. 

The presidential address of Prof. Lester F. Ward, before the 
Biological Society of Washington, on the ''Course of Biologic Evolu- 
tion," is a most excellent presentation of that law, the workings of which 
are so persistently and often wilfully misunderstood. Naturally, Pro- 
fessor Ward's illustrations are suggested by his work in paleobotany. It 
is printed by the society. 

Botanists should not fail to make their summer arrangements in- 
clude a trip to Indianapolis during the meetings of the American Asso- 
ciation, beginning August 19. Inspiration for work is always the result 
of such a gathering of botanists. Any who are out of the usual chan- 
nels of information concerning rates, etc., can obtain such information 
by applying to any of the editors of this journal. 
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Dr. G. B. De Toni has retired from the editorship of Notarisia, which 
will be issaed hereafter by Dr. D. L. Morenos. 

Ik the Mav number of the Am. Month, Micro, Jour, will be found a 
paper on " A Microscopic Study of the Cotton Plant." 

A PORTRAIT and biograjphical sketch of Dr. C. C. Parry, by C. R. Or- 
cntt, are published in the Wed American Scientist for June. 

Professor L. H. Bailey has just become editor of the American Gar- 
den, A more fitting selection could not have been made. 

Dr. Serevo Watson has been elected a foreign member of the Lin- 
mean Society. As the number of foreign members is small, the honor is 
correspondingly great 

Professor Oliver has resigned his position as curator of the herba- 
rium at Kew. He has been connected with the herbarium for about 
thirty years, and will continue to reside at Kew. 

Dr. Mioula, who is preparing the Characem for Rabenhorst's " Kryp- 
togamen-Flora,'' in^^ists upon their isolated position in the vegetable 
kingdom, proposing the name Charophyta for tne group, which contains 
about 150 species in the whole world. 

Ik PiUonia (ii. 82-90), Dr. C. F. Millspaugh makes a second contribu- 
tion to our knowledge of N. Am. Euphorbiacese. The puzzling £. ser- 
pyllifolia and its forms are discussed, and presented in a plate. New 
species are described from Idaho, Arizona, and Texas. 

* 

Is Balansa*8 catalogue of Chinese grasses, beine published in the 
Journal de Botanique, the current and last mstallment (May 1) contains de- 
scriptions of two new genera, Brousemichea (Agrostidese) and Massia 
{ Avenefe), and several new species. The complete catalogue contains 235 
numbers. 

Ik Zcpf for May, Dr. Harkness gives another list of generic names 
common to Durand and Saccardo. This list contains 15 genera, and is 
in addition to a former list published in Btdl, Col, Acttd, i. 176. Only those 
names are included which are accepted in these great works on Pliianero* 
gams and Fungi. We note in the list the American genera Cladothrix 
and Tipularia. 

The usual summer school of botany of Harvard University will be 
conducted this year by Mr. F. W. Ganong, instructor in botany in the 
college, assisted by Mr. G. J. Pierce, of the Lawrence Scientific School. 
Mr. A. B. Seymour, assistant in the cryptogamic herbarium, also an- 
nounces a private class in cryptogamic botany, beginning and closing at 
the same time. The session this year is from July 2 to July 80. 

The kaming of mosses by the use of the manual of Lesquereux & 
James alone has been found to be most difl&cult by amateurs who have no 
other aid« Professor Charles R. Barnes has just issued a 72-pagt9 
pamphlet containing analvtic keys to the genera and species of N. Am. 
moeaee. These keys, on the general plan oT those in Gray's Manual, will 
enable students and collectors of mosses, with comparatively little expe- 
rience, to name correctly most of the species they can collect A com- 
mendable feature of this pamphlet, which is to be frequently consulted, 
is that it is sewed, not stitclied, so as to lie open flat Single copies can 
be obtained from the author, at Bfadison, Wis., for 50 cents. 
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Mrs. £. Q. Britton has begun to issue from the herbarium of Colum* 
bia College sets of the mosses collected by Mr. J. B. Lei berg in northern 
Idaho and adjacent regions. The first issue comprises 40 species, the 
majority characteristicaily lyestem, among which the most noteworthy 
are the new Hypnum (Thamnium) Leil^rgii and a striking flagellate 
form (or perhaps a variety) of Alsia abietina. All the specimens are 
beautifully prepared and supplied with printed labels. Most of the seta 
will be sent to the larger herbaria, but a few are for sale at the rate of 5 
cents per species. In contrast with the only American mosses which 
have been recently offered for sale, Macoun's Canadian Musci, the neat- 
ness, and particularly the accuracy of the labelling, and the low price are 
noteworthy. 

A PROVISIONAL LIST of the plants of the Bahama Islands has been pub- 
litihed in Proc. Philad. Acad, for 1889 (pp 849-426). It is arranged 
for publication (with notes and additions) by Dr. C. S. Dolley, of the Univ. 
of renn., but the body of the list is credited to Professor John Gardiner, 
of the Univ. of Colorado, and L. J. K. Brace, of the Botanical Gardens at 
Calcutta. It is somewhat refreshing to see the lowest group presented 
first and the dicotyledons appearing last It appears that fully a third of 
the species may be considered indigenous, the remaining species being 
in common with Florida and the near lying islands of &e West Indies. 
The list contains 115 families, 410 genera, and 621 species. A third of 
the families are represented by but one or two species each, another third 
by 5 species or less ; while nearly two- thirds of the genera have but one 
species. Nearly a third of the species are of economic value. The fami- 
lies are grouped as follows in the order of their importance : Legumi- 
noese (53 sp.), Euphorbiacese (35), Compositss (82), Graminese (82), Rubi- 
acesd (28), MalvacesB (18). The largest genera are Croton, Epidendron, 
Euphorbia, and Passi flora, with 8 species each. 

The following comment upon the Biula and TSssa question, by 
James Britten, editor of the Jotirnal of Botanv (London), may be of in- 
terest to some : " I have abstained from comment on certain eccentrici- 
ties of the neo-American schoDl of nomenclature, because I was not 
willing to occupy the limited space of the Journal by again calling 
attention to the mischievous tendency of innovations which have been 
alreadv sufficiently exposed. But, as the question of priority connected 
with the above synonyms of Spergularia affects the naming of British 
plants, it may be well to call attention to the grounds on which Buda 
(revived by Dumortier in 1827) is superseded by Tissa (revived by Prof. 
E. L. Greene in 1888)." The writer tnen quotes from the Gazette re- 
view of the new Manual by Dr. Trelease (xv. 78) what is there said in 
reference to Buda and Tissa, and proceeds as follows : '' As I have 
already pointed out in this Journal the two names occur on the same 
page of Adanson's * Famille des Plantes,' so that the 'birthri(rht' of the 
two is equal, and neither can claim priority ; while the objectionable 
' increase in the number of synonyms' is due, not to Dr. Watson, but to 
Dr. Britton, who deliberately ignored Dumortier's restoration, sixty 
years before, of a name bavins: equal claims with that preferred by him* 
self."— Joumo/ r/ Botany , for May. 
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N«te8 01 the flora of the Lake Saperior region. IL 

E. J. HILL. 

The early part of my time at the north was favorable for 
work among the Carices, as they continued to be in a good 
condition for study there till the middle of August. There 
are some which we expect to find as restricted to the north- 
ern regions, or, if more widely spread, are more common 
there. Among those found in the neighborhood of Cham- 
pion may be mentioned C, ienuiflora Wahl., in low places in 
cold woods; C. Irisperma Dewey, abundant, and usually in 
company with the equally abundant C folyirichoides Muhl., 
everywhere in springy ground and along the rills ; C. Dew^ 

Sfona Schwein., in dry ground among bushes, but not abun- 
ant ; C Magellanica Lam., in bunches in peat bogs, gener- 
ally in the shade of tamaracks, and, though slender, striking 
on account of its purple scales ; C arciaia Boott, quite like 
its more widely spread congener, C debilis Michx., var. 
Rud^ei Bailey, but with stifTer stem and much broader and 
shorter leaves, both growing in tufts in rather cold woods ; 
C, varia Muhl., in dry woods. Of these the last two and C. 
polytrichoides are also found at the head of Lake Michigan. 
C. monile Tuckerm. is seen everywhere in the watery 
ground, its roots usually submerged and often provided with 
very long stolons. It is exceedingly variable in some of its 
characteristics, and puzzling to make out. The variations 
affect size of spike, width otleaves, and size in general, and 
sometimes the fruit. The spikes are sometimes long and 
rather thick, or they may be short, or narrow and interrupt- 
ed, or very loosely flowered, much as in var. monsirosa Bai- 
lev'. One of the most puzzling was found in a swamp at 
Humboldt, having a short and thick perigynium and the 
beak almost entire, but evidently C. monile. In the same 
swamp was found C. oU^osferma Michx. It has a tall, stiflf, 
few-leaved stem, the spikes small and aggregated near the 
lop, reminding one of a Scirpus or Eriophorum. By the wet 
margin of Micnigamme lake some abnormal specimens of C 
retrorsa Schwein. were seen, with a single sterile spike and 
small fertile ones, bearing some resemblance to C, lurida 
Wahl. C ilava L. seems at the north to take the place of C 
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Hava var. viridula Bailey, that is common further south, and 
very abundant in wet sands near Chicago. Collections at 
the foot of Lake Michigan at Petoskey and Escanaba are of 
the type, those about Chicago of the variety. Nor is it re- 
ported from this vicinity by others. Some from Calumet 
were of a mixed character, though referable to the type. 
They sustained the reduction of the former C. CEderi to a 
variety, for otherwise it would not have been easy to place 
these with satisfaction. 

Of other sedges notice may be taken o( Scirpus polyphyllus 
Vahl., which we do not find here. It is quite far north for 
the species, and may be looked upon as rare. It was found 
at Champion. Eriofhorwn cyferinum L. of the typical form, 
its spikes clustered in heads, grew in the same locality. I 
do not find it so often as the forms with drooping rays, which 
are the common ones. 

Some of the grasses gathered in the neighborhood of 
Champion deserve mention. Poa debilis Torr. grew in tufts 
in dry open woods, its stems very slender as the name indi- 
cates, but the flowers acute rather than obtuse as they are 
described to be. Danihonia sficaia Beauv. was common in 
the sterile soil along the "Granite Range;'' and in wettish 
ground a diminished form of Bromus ciliatus, but fifteen 
inches to two feet high. Cinna fendula Trin. was seen in 
the borders of damp woods ; and in the damp upland woods 
Millium effusum L. Specimens of Avena were found in the 
cold woods that do not accord well with either of the two 
species of our northern borders, a smooth slender plant from 
a foot and a half to nearly three feet high, the radical leaves 
from 6-12 inches long and but a line or two wide. The 
glumes have more nerves than those of A. striata or A. 
Smithii, varying from three in the outer to thirteen in the 
flowering. 

Ten days of my time were spent at Marquette. This is 
the port from which most of the iron of the region is shipped, 
for which it affords excellent facilities in its long docks down 
to which the cars descend from the surrounding hills. It is 
the finest town in the Northern Peninsula, and a pleasant 
place in which to pass the summer months. Bold, rockv 
hills are close by on the south and east, the ledges of whicli 
come close to the shore of the lake, and from whose tops 
may be obtained extensive views of the surrounding countrj', 
the low Huron mountains being in sight to the north and 
west. Here the rocks of the Iron Group and of the Lauren- 
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tian are skirted along the shore by the sandstones of Lake 
Superior, and there are sandy reaches with a corresponding 
modification of the flora of the lakes with much the same 
facies as seen in analogous cases by Lake Michigan, except 
its more northerly coast. Close to the cily on the north is a 
tract of Red Pine. The groves of this pine, with their park- 
like appearance, are always attractive, though too clean to 
furnish much variety to the collector of plants. All is open 
beneath the straight, trim trunks, and there is a stillness 
almost to loneliness except for* the sighing of the winds 
among the leaves, which tends to intensify the feeling. With- 
out bushes to obstruct the view, or impede progress, one can 
ride or drive almost anywhere except for a fallen tree here 
and there. The ground is matted with a floor of dry needles, 
elastic, clean, and free from dampness, and one can sit or 
lie down without danger of cold. But the variety that is 
lacking in the grove may be found in the lower or swampy 
ground between it and the shore, where ridges of sand alter- 
nate with reedy or grassy sloughs, then come the beach and 
its outlying rocks. Here is a sand barren such as are seen 
ip many places by the shores of the .great lakes. Through 
this runs a good road for two or three miles, going north by 
the shore to Presque Isle, a part of the city as well as the 
road, and used for a park and pleasure drive. Few cities can 
offer a finer one for beauty of situation, or for the views of 
the lake that may be obtained from it. Presque Isle is a pro- 
montory jutting out into the lake, rising to the height of one 
hundred and fifty feet, and ending precipitously in cliffs of 
sandstone and eruptive or conglomerate rock. The upward 
slope is gentle, and the road makes the circuit of it, near the 
shore where the sandstone predominates, but forced back on 
the northeast side by ravines and ridges. It is thickly over- 
grown with timber in its native wildness, hard woods inter- 
spersed with pines and hemlock. The point is properly 
named, for it is nearly surrounded by the waters of Lake 
Superior and by swamps bordering the lake and Dead river, 
crossed just before reaching it. Narrow ridges of sand, but 
little above the level of the swamps, 'connect its base with 
the hills to the westward. It is a favorite place to which citi- 
zens and visitors resort for driving and for pleasure, but I 
chose to make my trips on foot, as detours were possible 
along the road by foot-paths leading into the adjoining 
woods. Many of the plants were of kinds previously seen, 
but there were enough strange ones to give zest to the work. 
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Three of the Fumitory family grew on Presque Isle, 
Corydalis glauca, C. aurea and Adlumia cirrhosa. C. glauca 
was common on the rocks at Champion, and C. aurea had 
been gathered near Carp river, south of Marquette, but all 
flourished here side by side. Corydalis takes to gravelh*^ 
soil as well as rocks, not sq often with C. glauca as with C, 
aurea, as it is unusual for the former to be found away from 
the nearly bare rocks, where they grow in a thin covering of 
soil. And it was damp enough for the Adlumia, which grew 
in plenty on the steep banks of the shore, as well as in the 
edges of the woods with the others. All being in bloom and 
of vigorous growth, the smooth glaucous plants covered 
with purple and yellow flowers, afforded a handsome sight. 
There was the same peculiarity in the flowers of C. aurea as 
in those found at Quinnesee in 1883, the prominent crest 
denticulate and the other petals dentate-ciliate. This is not 
mentioned in our books, for it is regarded as a mark of a 
group including C. flavula and its allies. Adlumia cirrhosa 
seemed somewhat out of place so far north, and may have 
been introduced, though there were no evidences of it from 
the surroundings. Th^ plants were very vigorous, the stem? 
several feet long, especially on a slope where the timber had 
been burnt and the ground scorched by the fire, a kind of 
soil in which the plant appears to delight. But the latitude 
may not be against its nativity here, since it is reported by 
Macoun at Riviere du Loup, on the lower St. Lawrence, a 
latitude more northerly than Marq^uette. He mentions other 
stations nearly as far north, one ot them Gore Bay, on the 
north side of Grand Manitoulin Island, Georgian Bay. 

The rocks on the extreme north-east part of Presque Isle 
are eruptive in character, a dark, almost black magnesian 
serpentine, weathering with a very rough surface. They 
spread out flat and nearly bare over a space of several acres, 
and in places where they join the conglomerate are pervaded 
by a network of sparry veins filled with various minerals of a 
lighter color, which gives them a unique appearance when 
seen dipping under the clear water of the lake here entirely 
devoid of sand. Bei«g worn smooth by the waters thej* 
show a tesselated structure, and the lighter colored lines 
dividing the blocks often seem to undulate and gyrate in the 
sunlight simulating the motion of the wavelets. 

In the cup-like cavities of the surface of these rough 
rocks, where some earth had lodged or a soil been formed, a 
few plants were seen, mostly grasses and Solidagos. The 



1890.] BOTANICAL GAZETTE. 1 63 

usual Solidago was S.Juncea Ait., common in the cavities and 
crevices of all the cliffs by the shores about Marquette. They 
are from one to two feet high, and generally have very narrow 
leaves, all entire or nearly so. But the most interesting 
growth in these tiny hollows^ sometimes but an inch in di- 
ameter and completely filled with the roots of the plants, 
were the tufts of a small grass, six to eight inches high, 
Trisetuni subspicaium Beauv., var. ntolle Gray. It was not 
abundant, but in a good condition for collecting the last of 

July- 
Three other small plants, which I had not seen before, 

were found on these rocks. They grew together in a larger 
hollow filled with water evidently from the rains or from the 
spray of the waves when they ran high. Nourished by this 
little pool, by the borders of which some soil had gathered, or 
clinging to the damp rock, they occupied but a foot or two of 
space. Rooted in the soil were Scirpus ceespitosus and Primu- 
la Mistassinica, and, on the face of the rock by the edge of 
the water, Pinguicula vulgaris. It was too late in the season 
for the flowers of the last two, and I had to be contented 
with the plants in fruit. None of these are common 
plants, though widely spread throughout our northern borders 
and beyond, the Scirpus extending further south and with a 
wider range. It is a mountain or sub-alpine plant, mainly 
found on the mountains in the eastern states, but coming 
more into the swamps in the region of the lakes. It is rep- 
resented in the flora of Roan Mountain, N. C, and at the 
west in the Rockies. The plants are very slender, and the 
fruit in those found was mostly aborted. 

The two native Primulas of our flora are also northern 
plants, keeping well to the basin of the St. Lawrence and 
northward when away from the coast region. P. farinosa I 
have seen but once, at Petoskey, where it grows in sandy 
soil. Both are plants of wide distribution, being found in 
Europe. P. farinosa is also found in Asia, and in Antarctic 
America by the Straits of Magellan and on the Falkland Isl- 
ands — the P, Magellanica of Lehman, but joined to P./ari^ 
fiosa by DeCandolle. At the north it goes around the world, 
and is one of the few terrestrial plants represented in the 
cold regions of the northern and southern hemispheres with- 
out any known intertropical stations. Both plants are very 
small, and it is generally the small plants that make these 
wide migrations. The Scirpus is likewise a plant of Europe, 
and the Pinguicula of Europe and northern Asia. This 
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seems to have been collected by Dr. Douglas Houghton on 
Presque Isle, when he accompanied Schoolcraft to the source 
of the Mississippi in 1832, since he mentions it in the list of 
plants appended to the narrative of the expedition. But he 
seems to have been in doubt as to its specific character, the 
notice of the plant reading, '*Pinguicula (n. spec.) Presque 
Isle, Lake Superior.'' My specimens seem in no way pecu- 
liar, the only characteristic not anywhere mentioned being 
the deeply violet or almost purple tinge of many of the leaves. 
Hence I take this to be the plant, since the two other north- 
ern species of Pinguicula, P. alpina and P. villosa are not 
known to occur in our district. In an explanatory note pre- 
fixed to the list he intimates that a more detailed account of 
the plants would be published at some future day, but I am 
not aware that this was eve^^one. 

Some plants of interest were found by the beach. The 
Evening Primrose was the common CEnothera biennis, but it 
approaches CE, Oakesiana Robbins. Its flowers are smallish, 
leaves narrowly lanceolate, the pubescence mostly short and 
soft, the stem becoming nearly or quite smooth at the base. 
The same was observed along the shore on Keweenaw Pen- 
insula. Ammop/iila arundinacea Host, grew in plentv in a 
ridge of sand between Dead river and Presque Isle. It was 
a narrow ridge between the carriage road and lake, and the 
utility of the plant was well shown by its power to hold the 
loose sands in place against both wind and waves. For this 
purpose it has been planted on the Atlantic coast, as at Pro- 
vincetown, Mass., whose harbor, as well as the town, are 
said to owe their preservation to this plant. A special law in 
England and Scotland protects it from destruction for a like 
purpose'. It goes vertically down for some distance into the 
sand, and is copiously furnished with running rootstocks, 
which, with the broom-like habit of growth of its stifl* culm 
and leaves, well adapt it to catch and hold the shifting sands. 
It is found by the shores of Lake Michigan, as at Whiting, 
Ind., but is not as common as Calamagrostis longifolia, that 
serves a similar purpose. Another grass of the beach was 
Agrofyrum re fens Beauv., appearing harmless enough here 
as compared with the grass so troublesome to the farmer un- 
der the name of Couch, or Quick-grass. Although the sands 
are light and offer no impediments to its spreading, it does 
not generally possess the long and running stolons that char- 
acterize it in the cultivated fields, and make it so difficult to 

I Abbe Provancher. Flore (^nadienne, p. 6S4. Vasey. ^grlc. Grasses, p. 70. 
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contend with. This may be due to the poorer soil, and a 
plant harmless in its native place becomes a noxious weed 
when supplied with abundant food in the farm and garden. 
From the conditions of growth, accompanied by Panicum 
virgatum and the willows and cornel bushes characteristic of 
the shore, and cut off by a wide extent of swampy land and 
woods from any cultivated fields where it might be growing, 
I consider it indigenous here. It was found once before under 
analogous conditions of growth upon sand hills in the woods 
and barrens east of Petoskey, and at a distance from farms, 
and the conclusion was plain that it was a native grass. It 
was accompanied by A. dasysiachyum V^asey, regarded as in- 
digenous along the great lakes. The evidence of nativity in 
both is equally good, and the conditions of growth can not 
be disconnected so as to give a different origin to the two. 
The plants found at Marquette were mostly taller than those 
in cultivated ground, and grew somewhat isolated, generally 
not more than a single stalk from the same root. 

Another native grass, Festuca ovina, was collected in this 
vicinity. It was found on a mass of rock, called Picnic Isl- 
and, much frequented by the children of the city for their 
pastimes. It is an island only when the waves are high, be- 
ing joined to the mainland by a low sand-spit ending in this 
rock, and accessible on foot at ordinary times. Several 
kinds of plants grew here, where the crevices and cavities 
protected them from the tramplings of the busy feet, among 
them the most interesting being the Festuca and the Trisetum 
mentioned above. It is a low plant from six to twelve inches 
high, and is known to be native about Lake Superior and 
other parts of the north, and naturalized in pastures further 
south. I have seen it but once in the vicinity of Chicago, on 
the banks of the Calumet, in the woods about a mile east of 
Hammond, Ind. It mav be a native here, since several 
other northern plants are present at the head of Lake Mich- 
igan, and I do not know that it grows elsewhere in our fields, 
eiiher from mv own or the observations of others. It is con- 

•if 

fined to a small area in the edge of the woods. 

On another spur of rock. Light-house Point, jutting out 
into the lake, and forming the harbor of Marquette on the 
north, grew the Dwarf Service-berry, Amelanchier alnifolia 
Nutt. It was a small shrub but a foot or two high, and pre- 
sented a handsome appearance with its abundance of purple 
fruit, as it clung to the rocks, rooting in the crevices or 
where it could find a foothold. It might be utilized as a 
plant for rock-work. 
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In the swamp to the north of the city, yuncus stygius L. 
was seen in a few places. It is a very slender rush, and 
rather rare, occurring sparingly on our northern borders and 
the neighboring parts of Canada. 

A form of Solidago humilis, from 12-18 inches high, was 
collected in the sandy land near the mouth of Carp River. 
The floral portion of the stem is quite pubescent, and the 
part below slightly so, but the plant is smooth at the base. 
The leaves are sharply serrate, or somewhat toothed, ap- 
proaching the variety Gilmani, but hardly marked enough 
to be separated from the type. 

Among vascular cryptogams, or pteridophytes, one sees 
in plenty the five common species of club moss, and once in 
the wet sands north of Marquette the rarer Lycopodium in- 
undatum was detected. It is also found in our own vicinity 
at ToUeston and Millers, growing in similar places, though 
I have not seen it elsewhere in collecting about the lakes, al- 
though it has a few other stations assigned it. East of Mar- 
quette on the ridges of the rocky wooded hills sloping toward 
the lake, grew in abundance Equisetum scirpoides, the small- 
est of the horsetails, and not very common, though it ranges 
throughout the region of the lakes. I have met with it but 
once before, at Northport, Grand Traverse Bay, where it 
sometimes took as a habitat stumps and logs on which sand 
had lodged. A noticeably small form of Botrjxhium Vir- 
ginicum, trom 7-9 inches high, was found beside 
Teal Lake, Negaunee, and in the Keweenaw Peninsula, like 
that described as B. gracile Pursh. Wherever seen the 
species seemed more slender than the common form farther 
south. 

Englezvood^ III. 



A new Ramalaria on cotton. 

GEO. F. ATKINSON. 

During the autumn of 1889 I collected from several dif- 
ferent plantations in the vicinity of Auburn, Alabama, leaves 
of cotton infested by a fungus which proves to be an unde- 
scribed species of Ramularia. In view of the importance 01 
cotton culture and the fact that some species of Ramularia 
are known to be quite destructive to a few cultivated plants 
it mav not be out of place to record the discovery and char- 
acterize the fungus. 
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Although (he spots are not very distinct on the upper side 
of the leaf, except in cases where the hyphse are epiphyllous, 
or the spots are quite old, the presence of the fungus is eas- 
ily detected in passing along by the plants, for the leaf is 
quite translucent in the diseased places, so that the irregular 
angular areas present a very light yellowish green color in 
distinction from the darker green of the healthy portions of 
the leaf. 

In this respect it reminds one of such species as Ramula- 
ria serotiiia E, & E. {N. A. F. 2463), and /t. virgaurete 
Thiim. (N. A. F. 2291), as well as one can judge from those 
in the dried state, though the spots on the cotton leaf are not 
so plainly visible above when the leaf is dry. The spots of 
R. areola are also larger and more definitely angular. The 




conidia and hypha; dilfer from those of R. serotina in being 
proportionately stouter; from R. virgaurea^, which, by the 
way, Ellis and Everhart sav pertains to Cercospora,' afso in 
being stouter and the conidia not so long as they some 
times are in that species. 

The conidia are developed in great profusion and in an 
undisturbed condition give to ihe under side of the leaf, to 
the unaided eye, the appearance which certain species of the 
downy mildews give to their hosts, and before an examina- 
tion with the lens I anticipated a Peronospora, 

In the early development of the conidia the liyphte are 
quite uniformly short and the conidia concatenate. As the 

■Journal of MycnlocT, Vol. V.. no. 2. p. E9. 
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fundus ages the hyphae are longer and fewer conidia remain 
in chains. When the conidia are not so profuse as to cover 
the surface of the spots, with the aid of a lens the hypha 
can be seen in definite clusters. As the hyphse age it is not 
infrequent for the conidia to be unilateral when the hypha 
will be curved as some are represented in fig. 4. 

The figures will be easily understood, tlie progress of de- 
velopment of the hyphae being shown from figs, i to 3. 

Ramnlaria areola n. sp. Spots hypophyllous, rarely am- 
phigenous, pale at first, becoming darker, i-iomm. (mostly 
3-4 mm.), angular, irregular in shape, limited by the veins of 
the leaf, conidia in profusion giving a frosted appearance to 
the spots. Ilyphce hypophyllous, rarely amphigenous, fasci- 
culate, in small clusters distributed over the spots, subno- 
dose, older ones frequently branched below, more rarely 
above where they are toothed, teeth frequently unilateral 
when the hyphae are curved instead of zigzag, several times 
septate, stouter below, hyaline, 25-75// y 4.5-7/^. Conidia ob- 
long, usually abruptly pointed at the ends, sometimes 
rounded, i to 3-septate, concatenate in the early develop- 
ment of the hyphae, hyaline, 14-30// X4-5M. — On leaves of Gos- 
sypium herbaceum, Auburn, Alabama, Oct. -Nov. 18H9. Geo. 
I^. Atkinson. 

Auburn^ A/a. 



Notes on technique. I. 

JAMES ELKIS HUMPHREY. 

Although the value and importance of good permanent 
mounts for the microscopic study of alga? and fungi is gen- 
erally recognized, most of the methods by which they are 
prepared are tedious in detail or unsatisfactory in results, or 
both. 

The balsam slide is to be regarded as the one embodying 
the desirable features of such a preparation ; namely, trans- 
parency, simplicity in manipulation and indefinite preserva- 
tion of the specimen in a solid medium which will neither 
run nor leak. Balsam, however, is unsuitable as a medium 
for most of the thallophytes, and we are compelled to seek 
a substitute which is less dense and which mixes 
readily with water. The best results have hitherto 
been obtained with the alga* by the use of solutions 
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of preservative substances in water, and with the 
fungi by the use of glycerine, usually diluted with some 
antiseptic fluid or solution of low density. But all such 
media are permanently fluid and require the use of arti- 
ficial cells to contain them. These cells when not 
built wholly of some cement depend on such a ma- 
terial for their security, and require to be made with 
the greatest care and to be freshly coated at intervals. 
After a considerable experience with nearly all the best ce- 
ments, I am convinced that none is whollv to be relied on, 
while the trouble of manipulating them and of preparing 
satisfactory mounts in fluid makes the abandonment of the 
whole technique extremely desirable. Further, very few of 
the Mquids in use preserve delicate histological features or 
differential staining. 

About the only available non-resinous solid medium is gly- 
cerine jelly which has proved so entirely applicable and so 
well adapted to the preservation of algje and fungi that 
fluid media and cements, which have been used chieflv for 
these plants, may be now relegated to the limbo of super- 
seded evils. 

The object of the present note is to call the attention of 
American botanists to a mode of treatment preliminary to 
mounting in glycerine jelly, which is not complicated in de- 
tail, is very satisfactory in its results, and is widelv applica- 
ble among the thallophytes. In Hedwigia for iSSS, Heft 5 
and 6, page 121, Dr. L. Klein described his method of pre- 
paring slides of fresh-water algse, which the writer has found 
ver\' successful and convenient. 

The prime secret of success in the use of glycerine jelly 
is to have the object thoroughly permeated by glycerine be- 
fore it is placed in the medium. But the well-known dehy- 
drating action of glycerine causes a rapid and irreparable 
shrinking and collapse of delicate watery tissues placed in it, 
even though it be very much diluted. Several reagents ex- 
tensively used by histologists have the eflect of hardening or 
coagulating tissues, so that they become much less easily 
distorted by subsequent manipulation. Of these reagents 
there is one which acts very quickly and produces hardly 
any perceptible change in the living appearance of the tissue 
or organism, simply fixing and preserving the details of its 
structure. This is the substance known as osmic or ferosmic 
acid. It is used in aqueous solution of a strength not exceed- 
ing one per cent, of the acid. Experience has shown that 
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this reagent is especially adapted to fixing and hardening 
the more delicate algae without structural change. The 
plants to be treated are placed in a drop of water on a slide» 
and, if they are comparatively large, a drop of the one per 
cent, solution of ositiic acid is added and the whole is allowed 
to stand for perhaps half an hour. The fluid must, however, 
be drained away from the plants before they begin to show 
the browning or blackening which results from the prolonged 
action of the acid. In the case of very small or unicellular 
plants, it is sufllicient to invert the drop of water containing 
them over the mouth of the reagent bottle, since the fumes 
of the acid will produce the desired eflfect in a short time. 

Even after being thus hardened, algae can not safely be 
treated with glycerine of greater strength than that resulting 
from a mixture of one part with eight or ten parts of water. 
They should be allowed to stand, protected from dust, in a 
small quanity of this mixture, which gradually decreases in 
volume and increases in density until it nearly reaches that 
of pure glycerine, by the spontaneous evaporation of its wa- 
ter. The concentration is so slow that not the slightest 
shrinking ordinarily occurs in plants first fixed with osmic 
acid. A couple of days is usually required for its accom- 
plishment. 

After draining away the excess of glycerine, one may 
add a drop of glycerine jelly, warmed just sufficiently to 
render it fluid, and then cover at once. Air bubbles are 
more easily avoided if both slide and cover glass are gently 
warmed. Slides carefully prepared by this method preserve 
details of structure and the natural appearance of the plants 
with striking completeness and show no change after a consid- 
erable time, as the writer can testify. 

Besides applying this process to the preservation of fresh- 
water algse, for which it was especially recommended by Dr. 
Klein, I have had opportunity to test its applicability to 
other thallophytes. At the marine biological laboratory at 
Wood's Holl, Mass., in August last, it was used by the stu- 
dents in botany in preparing all their slides of marine alga?, 
and with much success. Members of all the chief groups 
were mounted with excellent results. Some of my most 
careful students report that all, or most of their preparations 
have remained unchanged in every respect, and they were 
certainly, when fresh, the best I have ever seen. The algal 
pigments are, save in a few exceptional species, not at all 
altered. 
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The action of osmic acid does not seem to sufficiently 
harden the walls and cell-contents of the most delicate 
Floridese (Callithamnion, Griffithsia, fringing hairs of Spy- 
ridias, Dasya, etc.) to prevent their shrinking even in verj^ 
dilute glycerine, but no one of many other reagents experi- 
mented with gave much better results. Perhaps some of the 
workers at Wood's Holl, the present season, can remove the 
difficulty. 

Most fungi sufter no change in dilute glycerine, although 
not previously hardened, and they may be well preserved m 
glycerine jelly. Such as are too delicate to do so otherwise 
may be enabled, in most cases, to withstand the distorting 
influence of glycerine by hardening in osmic acid, as de- 
scribed for the algge. I have not yet succeeded, however, in 
satisfactorily preserving Saprolegniacese in this way, though 
the most delicate Mucoraceae and Hyphomycetes do finely. 

In short, it is not too much to say that the way is opened, 
by the process above described, toward the abandonment ol 
fluids and cements and all the bothersome manipulation con- 
nected with their use, and the substitution of a technique 
simpler in detail and far more satisfactorj- in results. 

AffiAersi^ Mass, 



Od the natare of certain plant diseases. 

ALEXANDER LIVINGSTON KEAN. 

De Bary in his paper ** On some Sclerotinise and sclero- 
tium diseases,"* published in 1886, was the first to show that 
Sclerotinia (Peziza) sclerotiorum while apparently growing as 
a parasite actually grows as a saprophyte, but gives oft in 
the process of its growth a ferment which swells the cell- 
walls and kills the tissue of the host, thus preparing the way 
for the fungus. In 1888 Marshall- Ward described a Botrj'- 
tis growing upon a Lilium candidum which behaves in the 
same manner.' De Bar\' found that liquid obtained from 
vegetable tissue infested with Sclerotinia was capable of pro- 
ducing the characteristic decomposition of pieces of healthy 
tissue placed in it. Marshall-Ward not only obtained this 
same result, but also observed under the microscope drops of 

1 Bot Zeit 1886, noa. 22. 23. 

* Annals of BoUnj. Not.. 1888. Vol. ti, no. tU. 
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a glairy fluid exuding from the tips of vigorous hyphse, and 
I have studied this same Botrytis growing upon Lilium lon- 
giflorum and have observed the same phenomena. 

Last autumn my attention was called to a rot of the sweet 
potato in which Rhizopus nigricans (Mucor stolonifer) was 
present ; yet if spores of this fungus were sown upon a slice 
of healthy sweet potato they produced no effect, the spores 
not even germinating ; while if a bit of the mycelium were 
placed in a similar position, rapid growth of the fungus and 
decomposition of the potato followed. If the slice had been 
previously killed by boiling, the spores germin.ited readily, 
producing the same results as the bit of mycelium. Rhizo- 
pus behaves in the same way in cultures made upon Irish po- 
tatoes, beets, turnips, carrots, apples, pears, and quinces. 
De Bary remarked this peculiarity in Sclerotinia, and thought 
that it was due to the fact that the fungus required to be 
nourished as a saprophyte in order to become facultative as 
a parasite. The habit of the Botrytis of the lily disease is 
slightly different. Its spores germinate readily in a drop 01 
distilled water if the temperature be favorable,^ but then they 
are large and contain considerable reserve material stored 
in them ; while the conidia of the before- mentioned fungi are 
small and require external nourishment in order to be able 
to grow. 

The following experiment illustrates this point, and also 
connects the Rhizopus definitely with the origin of the dis- 
ease. A hanging drop culture of Rhizopus was made in a 
drop of sterilized orange juice, in which this fungus grows 
freely. When this culture was well under way the coverslip 
from which the drop depended was inverted and placed in the 
middle of a slice of healthy sweet potato. This was left over 
night, and in the morning it was found that the hypha* were 
reaching over the edge of the coverslip and producing decay 
wherever they touched. 

As De Bary found with Sclerotinia that the liquid 
squeezed from diseased portions of the host was poisonous to 
healthy tissue, so I have found with Rhizopus. The liquid 
was squeezed from a thoroughly rotten potato and filtered. 
Slices of healthy vegetable tissue immersed in this fluid were 
soon softened and decomposed. Other experiments were 
made, filtering the liquid through a porcelain filter, and ( to 
entirely eliminate the chance of bacterial action) adding a 
drop of corrosive sublimate to each saucer of the liquid. The 

^ Kean. A Lily Dlte&se in BermuU*. Bot. Oazktti. Jan.. 1890. 
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result was the same as that obtained in the previous experi- 
ments. Some efforts were made at obtaining the ferment in 
a pure state with a measure of success. Marshall- Ward 
found that alcohol coagulated the ferment. I found that 
on adding 20cc.of 90 percent, alcohol to 10 cc of the filtered 
liquid obtained as in the former experiments, a heavy 
gray flocculent precipitate was formed. This was fil- 
tered oflT and the filtrate was evaporated at a low tempera- 
ture. Its residue was then redissolved in water. Pieces of 
vegetable tissue put into this liquid underwent no change, so 
that it was evident that the precipitate contained the 
effective substance. The precipitate is readily soluble 
in water, and the solution thus made acts in the same wav on 
plant tissue as the original liquid. All attempts at obtaining 
the ferment in a purer state have failed. It is a neutral sub- 
stance, its efficiency is destroyed by heat, and seen under 
the microscope it is amorphous, never so far as I have seen 
assuming a crystalline form. Not only was this precipitate 
obtained directly from diseased sweet potatoes, but pure 
cultures of Rhizopus were made in flasks with sterilized 
orange and lemon juice as a medium. After several weeks 
the culture medium was decanted oflT, filtered and treated 
with alcohol. A flocculent gray precipitate was immediately 
formed which was similar in appearance to that obtained di- 
rectly from the sweet potato, and proved to have the same 
destructive properties. 

I have been able to get a similar, if not identical, substance, 
not only from the lily Botrytis, but also from another Botry- 
tis growing upon the common live-forever (Sedum telephium). 
Besides which I have found that if leaves of potato infested with 
Phytophthora infestans (Peronospora infestans) be crushed 
in a mortar with a little water, and the liquid poured oflT and 
treated with alcohol, a similar precipitate is formed having 
similar properties. In the cases of Rhizopus, the lily Botry- 
tis, and the Botrytis on Sedum, I think I have been able to show 
conclusively that the facultative disease agent is a chemical 
one. Marshall-Ward has shown it to be true of the lily 
Botrytis, while De Bary before him showed it to be so in 
Sclerotinia. From analogy, having obtained a similar fer- 
ment from Phytophthora, I think it but natural to conclude 
that here agam we have another case of this method of 
growth. 

These fungi can not be called true parasites for their 
manner of growing is very distinctly saprophytic, the fer- 
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ment killing the tissue and thus preparing the way for the 
growth of the fungus. 

De Bary was of the opinion that fungi living thus were in 
an intermediate stage between parasites and saprophytes, and 
were gradually changing their method of growth from one to 
the other. However this may be, it seems to me that as these 
fungi do not materially differ in other respects from numbers 
of other fungi, we may expect to find that this method of 
growth is far from uncommon. 

It is a well established fact that one group of fungi, bac- 
teria, grow in this way and thus produce the so-called germ 
diseases. Thus it would seem that these fungous diseases, if 
not fungous diseases in general, are essentially the same in 
nature as the bacterial diseases. The production of a chem- 
ical poison in these fungi may either be simply a product of 
their growth, or may be a special adaptation of these organ- 
isms for obtaining food. I should incline to the former view 
as the more probable one. On thfi chemical nature of this 
product, and its destructiveness to any associated organisms 
must depend the efficiency of the fungus as an agent of dis- 
ease. 

It has been my purpose in this article to indicate by a few 
examples taken as representatives, that what has been shown 
to be true of one group of fungi (bacteria) as disease agents, 
is true of numbers of others, and that the so-called *' toxic 
theory '' of disease is capable of extension to fungous dis- 
eases in general. 

Ursino^ Elizabeth^ N. J. 



Apieal growth in roots of Marsilia qiiadrifolia and EqnisotoB 

arvense. 

WM. M. ANDREWS. 

In the study of apical growth in the roots of these plants, 
I have found some points differing from previous accounts 
and perhaps worthy of note. The following will embrace 
these points and also the methods and sectioning employed. 
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The principal points in regard to cell division in the apices 
of the roots of these plants 
have already been thor- 
ouj^hly discussed by Goe- 
beP and De Bary^, and 
will not be repeated here. 
Fig. I represents the 
apex of the root of Mar- 
silia in longitudinal sec- 
tion. Underneath the 
dermatogen is a single 
layer of hypodermal cells, 
which has a common ini- 
tial cell with the dermat- 
ogen. This hypodermal 
layer (h, fig. 1), divides 
no more by tangential 
walls but remains a sin- 
gle layer. 

GoebeP represents the 
transition from the bulky 
initial cells into the long 
narrow cells of the ple- 
rome cylinder, as taking 
place very abruptly, at 
about the 6th segment. 
The species figured was 
Marsil i a sylvatrix. In 
the case of M. quadrifolia, I have noticed a marked differ- 
ence. Here the transition is very gradual. From the time 
when the initial cells are cut off, the three tissues, dermat- 
ogen, periblem and plerome, are distinctly different. 

The root-cap is formed from segments cut off from the 
base of the pyramidal apical cell. After every three seg- 
ments cut off from the sides of this cell, there is one cut oft 
from the base. This basal segment is, in the first place, di- 
vided into halves then quadrants, by walls which are nearly 
perpendicular to each other and to the outer surface of the 
segment. (See fig. i.) Each of these cells is similarly 
divided, but there is much less regularity in the position of 

>G4>KBEL.~Ouillne»of Cltt*ttiitlcatioii and Special Morphology of Plants Kngllah Edi- 
UOO. 1«8T. pp. 255. 236-37. 

^PeBary.— Cotaparatlve Anatomy of the Phanerogams and Ferns. English Edition. 
IWI. pp. 17-20. 

•GotBEL.— 1. c. p. 23-*. 




iy6 BOTANICAL GAZBTTE. [ Ju'Xt 

the newer walls. The process of growth soon obliterates 
the regular arrangement of all but the first two walls. 

There is no division of the root-cap segments parallel to 
the outer surface as figured byGoebel'. In Lquisetum arvense 
there is no hypodermal layer as 
in Marsilia. The endodermis (d. fig. 
2) divides into two layers at about 
thejth or6th segment^ These two 
layers are not further divided by 
tangential walls. The root-cap di- 
vides for a while, in the same way as 
in Marsilia. But now a new sort of 
division takes place. This is not 
noted in any of the authors to which I 
have access. A wall is formed, in 
part or alt the cells of the root-cap, 
parallel to its outer surface (fig. 1, 
r" and r"'}. As growth continues and 
the cells of the root-cap diverge from 
the apical cell, their connection 
with each other becomes looser. 
They also lose their regular and 
somewhat radial position. From 
the first the root-cap is distinctly 
dilterent from the dermatogen, aniJ 
in a less degree the dermatogen, per- 
iblem and plerome are differenti- 
rto.2. ated. 

The paraffin imbedding process was used in making the 
sections. The stain used was alum cochineal for Equi.setum, 
staining /« toio. The roots of Equisetum were hardened in 
absolute alcohol, although chromic acid was also satisfac- 
tory. When hardened in chromic acid, the stain washes 
out and necessitates staining on the slide. The following is 
a formula of the methods employed : 

HOUBS. 

Harden in absolute alcohol or chromic acid 3-24 

II in chromic acid, thoroughly naali. 
Stain in alum cochineal 3-24 

Wash in (liacilled wat«r five minutes. 

Dehydrate in 3()ft, 50',f , 70^,, 90'/, and absolute alcohol 8 each 

Absolute alcohol, two parU, chtoroForm, one part 3 " 

AtMolute alcohol, one part, chloroform, two parts...'. 3 " 

Chloroform and parafhn (saturated soluiioo) 3 " 

Melted paraffin 3-12 

Imbed. 



tste pnc«dluit note. 
>Sub*, Tcil-book, p. 



124. 2d Entllih edition. De Barf, 1. C, pp. 123, StI. lit. 



1890.] BOTANICAL GAZETTE. 1 77 

The roots of Marsilia were hardened with chromic acid 
and stained on the slide with gentian violet. The methods 
employed with Equisetum gave good results in this case 
also. The sections were made with a Minot microtome and 
ran i8cx) to the inch. 

Explanation of Figures 1 and 2.— Drawn with a Zeiss camera. 
Fig. 1, longitudinal section of rbot-tip of Marsilia quadrifolia X300. Fig. 
2, same of Equisetum arvense X187. In both figures the reference letters 
are a? follows : a, apical cell ; ii, iii, v, vi, etc., segments of body of root ; 
i*. periblem; j>, initial cells of periblem ;P C, plerome cylinder ; p c, initial 
celUof plerone cylinder ; ^,dermatogen ; h, hypodermal layer ; r*, r", r*", 

r^, successive segments of root-cap ; d, endodermis. 



.1 r 



Botanical Laboratory^ University of Indiana. 



BRIEFER ARTICLES. 

# 

OrfgiB of the honey-secreting organs.— A few sentences from Stad- 
ler's work " Zur Kenntniss der Nectarien "' seem to me to throw some 
light on the probable origin of the honey-secreting organs of flowers. 

He says (I give free translations): ''The vessel^ which are always 
present, if not in the tissue of the nectary iteelf, then in its substratum, 
are usually very strongly developed, terminating in the border of the 
gland tissue; indeed their more delicate elements, the cambiform, pene- 
trate it. '"» 

Also: "The nectaries not only satisfy the demand of insects for 
honey, but also account for the loss of water through evaporation, which 
is always considerable." * 

And again : " In the vicinity of the nectary I found almost without 
exception some chlorophyll-bearing tissue. Even in regions where, be- 
cause of other conditions, one would not expect it; as in Lilium auratum 
under the nectary between the two vascular strands; in the hood and in 
the anther-column of Asclepias Cornuti, etc. These chlorophyll tissues 
may by themselves alone, or together with others further away, be the 
laboratories for the manufacture of the carbo-hydrates whi^ the necta- 
ries need; they may, under no circumstances, give them to the nectary 
• in a form directly capable of secretion." 

The first of these statements is not surprising. In order to supply 
stamens and ovaries with the food materials so abundantly stored in pol- 
len grains and ovules, there should be a strong current of water continu- 

<*' BettniKe zar Kenntnln der Nectarien und Biologie der BHUben " von Dr. Stadlcr. 
Bertln. 18M. 

•P. 70. 



178 BOTANICAL GAZETTE. [J^b' 

ally bringing to them the crude materials from which starch, fats, pro- 
teids, etc., are made. Hence the necessity for a well developed vascular 
system in connection with the floral organs. For it is well known that 
water travels through wood vessels, and Haberlandt (among others) has 
shown^ that there is a close parallel between the water conducting power 
of a tissue and the number of its vessels and tracheids. 

But a current of water implies evaporation. Otherwise there could 
be no current, only stagnation. Moreover a large proportion of the 
water in which these dissolved substances are carried is not itself needed 
for growth (at least not after the flowers have expanded) or for food man- 
ufacture. It must be gotten rid of that more water containing needed 
working materials may take its place. The rapid withering of cut flow- 
ers is the logical result of this process and the proof of evaporation. Mi- 
croscopic elimination shows, too, that in addition to the commonly deli- 
cate character of the floral organs (and envelopes in many cases), this 
transpiration is often aided here, as from leaf surfaces, by the presence of 
stomata. Stadler finds the secretion of honey through stomata to be the 
" commonest case." ^ The fact, too, noticed by Miiller and others, that 
honey is secreted only under certain conditions of temperature and sun- 
light, points to the conclusion that it is of the nature of, or stands in 
close relation to, evaporation. 

It is a well known fact that some plants, which grow in soil contain- 
ing much lime, have upon their leaves deposits of calcium which.carried 
in solution through the plant, have been left behind when the water was 
evaporated ; e. g., species of saxifrage. 

Finally we have to notice the immediate connection with the nec- 
tary on the one hand, and with the vascular tissue on the other, of chlor- 
ophyll bearing cells, t. e., of cells in which the crude materials brought 
by the water through the vesseU may be united with carbon to form 
starch, with which, again, other organic compounds may be produced. 
These substances travel by osmosis from cell fo cell until they reach the 
stomata, if there are any, or the subepidermal-layer of cells from which 
water is continually being drawn by vigorous surface evaporation. As 
the lime-laden water of saxifrage takes some of its burden to the very 
end of its course, leaving it only when the force of vaporization pulls 
them apart, ^o there seems nothing improbable in the supposition that 
water heavily (of course, only comparatively speaking) charged with su- 
gar, the traveling form of starch, t<hould carry some of that with it un- 
til it is itself vaporized, leaving it there as a saccharine deposit 

Stadler finds that in nearly one-half of the cases observed the glucose 
arises from the transformation of starch; in a few cases from fatty oils 
(Cydonia, Impatiens) ; in others from tannin, which is easily converted 
into starch, a^ starch is into tannin again (pages 71 and 72). All of these 

«G. Habcrl&ndt, Physiol Anatomie, p. 213. 
* Beltrage zur Kenntnias der Nectarlen, p. 7H. 
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sub^Uoces are coipjnoQ in living cells, their transformatioQ into the dif* 
fufiible form of glucose is the phenomenon common to osmosis currents 
throughout the plant 

Perhaps here is a partial explanation of the presence in flowers of 
the materials upon which natural selection has worked in the production 
of honey : a large supply of water bringing to cells comparatively near 
the surface substances in solution which are there united into diflusible 
organic compounds, and rapid evaporation of this water which carries 
with it to the surface a small part of these materials dissolved in it That 
the first secretions of this kind may not have been perceptibly sweet is 
suggested by the occurrence of nectur like that ot Pinguicula, which is 
mere ''slime,'' and by the fact that the nectar of difierent kinds of flowers 
varies greatly in degree, as in quality, of sweetness. The earliest nectar- 
ies were also probably unspecialized in form, mere surfaces from which 
evaporation went on from cells rich in pollen or seed-producing sub- 
stance lying directly over a network of vascular tissue. Perhaps the 
watery secretion found the tirst day of blossoming, in the stigmatic cav- 
ity of Nymphsea tuberosa, represents such a primitive form. The devel- 
opment of greater sweetness, of peculiar form, of protective coverings 
'spurs, hairs, etc.), the localization of the secreting power in particular 
spots, etc., must be delegated to the working of natural selection — here, 
largely, insect selection — to which also the peculiar forms of the other 
parts of many flowers are generally admitted to be due. — Alice Carter, 
Mi. Uihn ke OiUgey Sffuih Hadley, Mnss, 

FeroDOspora Robi Rabenh. in America.— Last year, after the Ga- 
zette's notice of the discovery of I^ronttsporti CvJb^nsU B. & C, here at 
New Brunswick, it was found in at least two other localities in the United 
States. A similar note to the efiect that on May 26 th the Ptwm)9pora 
Rubi Rabenh. was discovered upon Rubus strigosus may lead observers 
to look for this species elsewhere. I do not find any record of this mil- 
dew having previously been seen upon living hosts in this country. As 
it was taken upon cultivated raspberries it becomes of interest to grow- 
ers of this fruit,as it is very likely it will spread to other cultivated spe- 
cies of the genus, for its two hosts in Grermany are R. ctetsius and R. fruti- 
cosuB. — BvRoN D. Halbced, New Brunswick, K J, 

Cjrnoflorns cristatas L«~I have noticed, lately, the "crested dog's- 
tail grass" (Oynosurus cristatus) growing abundantly in the small grass 
plots, in Boston, before many of the houses. It also occurs in Cam. 
bridge in similar situations. I inquired at one of the large seed stores in 
Boston, and was informed that it was mixed with other grass seeds and 
sold for use on lawns and the like. The species is a native of Europe 
and Northern Africa, and as ita roots sink deep into the ground it can 
withstand droughts much t>etter than many other grasses. — Walter 
Deane, Cambridge, Mas$. 
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EDITORIAL. 

Wb observe with pleasure the undertaking of the Gommiesioner 
of Education to collect and publish statistics and extended information 
regarding the teaching of biology in the colleges and universities of the 
United Slates. We have reached a time when we may well take a sur- 
vey of what has been accomplished as an incentive to the furthering of 
work in this line. The forthcoming report will show a very rapid exten- 
sion of laboratory work in the past years, and it will bring to notice some 
of the inequalities in the distribution of biological instruction, which it 
will be well for the colleges interested to correct It will show, for ex- 
ample, that one of the foremost of our universities hah two unusually 
able men teaching zoology, and practically no botanical instruction. It 
will show that another with a wide reputation has the same weakness. 
It will show that the instruction in botany in many of the colleges is yet 
of the high school grade, recognizing the existence of no plants but the 
Phanerogams. It will show that some of our oldest institutions have 
been the slowest to recognize the necessity of adopting the laboratory 
method of instruction. In many other directions we think that this re- 
port will prove both instructive and suggestive to biologists and college 
presidents. 

Strakge as it may seem, many of the alterations in college courses 
are due not so much to the conviction of the faculty that the change is a 
desirable one per te^ as to the conviction that it is necessary in order to 
compete successfully with other institutions. Some leaders there must 
be in every reform, and many followers. Statistics in regard to botanical 
instruction at the present time will prove to even the most conservative 
college president or faculty that it is imperatively necessary to recognise 
the science of botany in the curriculum as of equal importance with 
chemistry and physics, if a college is to offer any choice of work to its 
students, or if it is to compete on equal terms with others on which it 
perchance looks down. Speed the day when we shall see thorough in- 
drudwn in the science whose interests the Gazette strives to promote. 
Speed the day when we shall see general inMruciion in the science whose 
interests the Gazette strives to promote. Speed the day when we 
shall see appoHunity for research in the hands of the teachers and richer 
endowment (jf research in the science whose interests the Gazette strives 
to promote. 



CURRENT LITERATURE. 

Anstrallata plants. 

Baron Mueller has just issued the first part of his second system- 
atic census of Australian plants, containing Phanerogams and Pterido- 
phy tes. It is a volume of nearly 250 large pages, and in addition to being 
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a catalogue it containB chronological, literary, and geographical annota- 
tiona. It is a work of vast lahor, presenting in compact shape the known ^ 
flora of a continent, its distribution, its relation to other continents, and 
a key to its literature. It enumerates 156 families, 1,409 genera, and 8,839 
speciea. Of this number 7,501 are endemic in continental Australia and 
Taamama, a tremendous proof of long isolation. Only about 15 per cent., 
therefore, extend to other countries. Of these 1 ,338 species in common 
with the rest of the world 160 are found in Europe, 1,032 in Asia, 515 in 
Africa, 315 in America, 558 in Polynesia, and 291 in New Zealand. Im- 
migrated plants are entirely excluded from the enumeration. The 10 
predominant orders are as follows: Leguminoeae (1,065 species), Myrta- 
ceae (663), Proteaceae (597), Compoeilse (539), Cyperaceae (380), Graminese 
(846), Epacrideae (275), Orchidese (271), Euphorbiaceae (224), Goodeni- 
acese (220). The Filices follow close after with 212 species. Families 
prominent with us, but poorly represented in Australia, are as follows : 
Comaceae (1 species), Hypericac^ae (2), Hydrophyllaceas (2), Caprifoliaceae 
(2), Cupuliferae (4), Onagracese (5), Primulac^ae (6), Ericaceae (6). Of our 
great families Roeaceae and Ranunculaceae there are but 17 species each- 
Altogether it is a most interesting and compact showing of Australian 

botany. 

Cotatrltontlotaa ft'om tlie National Hertoarlam. 

It is a matter worthy of prominent mention that the National Her- 
barium has begun the publication of a series of botanical contributions 
These contributions are the natural outcome of the vast amount of ma- 
terial brought together under the direction of Dr. George Vasey. Ameri- 
can botanists are greatly indebted to Dr. Vasey for the development of 
such an herbarium, and now still more so that he has organized a series 
of publications that will present to botanists information concerning the 
new and interesting plants of our domain. We give this enterprise our 
warmest commendation, and would express the hope that it will include 
not only the publication of interesting collections, but also monographs 
of plant groups. The first number has just appeared (dated June 13, 
1890), and is devoted chiefly to the collections made in 1889, in lower Cal- 
ifornia, by Dr. Edward Palmer, one of our very best collectors. A list of 
224 species is first given, being plants collected by Dr. Palmer, in 1888, in 
southern California. The collections of 1889, in lower California, are 
published under dye heads, as follows : Lagoon Head (50 species, three 
of which are new) ; Cedroe Island (97 species, including four new ones) ; 
San Benito Island (17 species); Guadalupe Island (63 species, four of 
which are new) ; Head of the Gulf of California (18 species). 

In many cases critical notes accompany the species. The work seems 
to have been committed chiefly to Mr. Rose (to whom are credited all the 
new species excepting one by Dr. Millspaugh), under the supervision of 
Dr. Vaaey, and assisted by Mr. F. V. CJoville in his special groups. The 
botanista of the National Herbarium are to be congratulated upon the 
fine showing they have made in the initial number of their new departure. 



l82 BOTANICAL GAZETTE, [ J^'X* 

Diseases of plants. 

The general interest in the subject of the specific diseases of plants 
and of their treatment has grown much faster than has a corresponding 
literature. The Germans have a few good general treatises on plant pa- 
thology, both technical and non -technical, but in English the publication 
of such works has barely begun. Smith's *' Diseases of Field Crope/* 
which appeared some time ago, is in many respects excellent, but con- 
tains paragraphs and almost whole chapters of controversial matters 
neither interesting nor edifying to the general reader. This was the first 
general work on plant diseases in the English language ; the second one* 
has just appeared. It reminds one of its predecessors in the make-up of 
the volume, but not at all in the manner of treating the subject The 
author. Professor Ward, is known to American botanists not only by his 
able investigations, but also by the admirable diction of his scientific arti- 
cles. The present work is in a line with his other writings, and is to be 
commended for the careful arrangement of the subject and its clear and 
trustworthy treatment. It is intended as an introduction to the subject 
for nontechnical readers. The book opens with a happy discussion of 
the meaning of disease in plants, and then proceeds to the consideration 
. of a few common diseases, such as "damping off" of seedlings, club root 
of cabbage, potato rot, wheat and oat smut, ergot of rye, bladder-plums 
hop mildew an^ wheat rust. The very simple and accurate treatment 
of these topics should make the book a popular one with the class of 
readers it is designed to reach. 

Minor BCotlces. 

By the American student of lichens, at least, the issuing of a synop- 
sis of the difficult genus Arthonia by Mr. Henry Willey will be gladly 
received. He enumerates 348 species, a half dozen or more of which are 
new ones. He also excludes more than 30 species which have been 
wrongly referred to the genus. There are quite a number of Cuban 
specimens which he proposes as new but does not name. The reason as- 
signed is the fragmentary material, and that Dr. Miiller has had the same 
collections and. has possibly named them already. Mr. Willey has dealt 
with the synonomy as fully as could be done without studying the her- 
baria of Europe. His arrangement of species is an artificial one, but 
with the key it will afiford great assistance in determining the species. 
The synopsis can be obtained from the author, at New Bedford, Mass., 
for $1.50. 

Mr. W. C. Stdrgis has carefully studied a number of lichens most 
closely allied to the Collemaceae with a view to determining whether at 
any time two separate systems of hypha? exist in the fruit, the one giving 
rise to the asci and the other to the paraphyses, and whether any form of 

MVanl. H. Maraball. Dinea^eH of Pl&nu, p. 196. t>3 illust., 12mo. London* Soc (or 
Pfom. ChrlMlan Knowltdge. (IHhU.J 2s. Gd. 
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sexual reproduction could be found. Having found the asci and para- 
phyaee in all cases arising together, and discovering no trAce of sexual re- 
production, he was led to re-examine some of theCollemacese with a view 
to establishing or disproving Stahl's well-known conclusions. His in- 
vestigations were entirely confirmatory of Stahl'd. It appears, therefore, 
that we have among the homoeomeric lichens two types of sexual repro- 
duction, while among the heteromeric species the reproduction is purely 
vegetative, as it is in some ascomycetous fungi. ' 

The paper by Mr. Setchell on the structure and development of 
Tuomeya fluviatilis' very aptly supplements the recent monograph of 
Professor Atkinson on the Lemaneacese since the very thorough examin- 
ation to which the author has subjected it shows clearly how closely it 
unites Lemanea and Batrachospermum. 

The early stages in the germination of the macrospore of Isoetes 
echinoepora show a remarkable similarity to the formation of the endo- 
sperm in the conifers, since the nucleus divides into a large number of 
daughter nuclei before any cell walls are apparent Such is the sub- 
stance of a brief article by Professor Douglas H. Campbell in the Ber- 
ichte der Deutsohen boL Gresells, viii. pp. 97-100, pi. 1. 

Mr. F. H. Knowlton has just issued a revision of the genus Arauca- 
rioxylon of Kraus. The discussion involves the presentation of three 
genera, Cordaites (11 sp.), Dadoxylon (26 sp.), and Araucarioxylon (13 sp.) 

Dr. George Walter has carefully examined the brown sclerotic el- 
ements among the parenchymatous tissues of the rhizomes of a large 
number of ferns. Particular attention was given to the isolated groups 
and strands of cells designated by Russow as "Stiitzbundel." Dr. Walter 
has studied the development of the cell-groups, the thickening of the 
walls and the character of the coloring material which gives them their 
dark brown or almost black color. These coloring matters are phlo- 
bapbens, and begin to be deposited as the tissues have lost their i)ower 
of division. The extraordinary hardness of this tissue is also due to 
these substances, which are either chemicallv united with the cellulose 
or infiltrated. The many interesting details must be sought in the me- 
moir itself, which appears as one of the parts of the Bibliotheca Botaa- 
ica.^ 

's^KOis, WiLXJAM r.— On the carpolOKic structure and development of Uie CoHemaceee 
uid allied groapt. Contrlb. from the Crypt. Lab. of Harvard Toiv^r^ity, XL Reprinted 
from the Proc. Amer. Acad, of Arts and ScL Vol. xxv, pp. 1^'>2, pi. 8. 8vo. May, l^t>0. 

•Sbtcucix. Wiluam ALBERT.—Concerning the structure and development of Tuomeya 
flaviaUliB. Harvey. Contrib. from the Crypt. Lab. of Han'ard University. XII. Reprint- 
ed from Proc. Am. Acad. Aru and Scl. pp. 5;t-68. 1 double plate. May, 1890. 

*Waltcb. Dr. Ofx>R<.e.— Teber die braunw«ndigen. dkleroiiscben Gewebeelemente 
der Fame, mit besonderer Bentckttlcbtlgang der »og. "*^nilibundel" Ru«*m>w'i. BIbl. bol. 
btft IH. pp. 2L pL 3. Ito. Cawell : Theodor Fischer. M. 6. 
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OPEN LETTERS. 



Ti88« V8. Buda. 

As you have considered it worth while to reprint what the learned 
editor of the Journal cf Botany has to say on this subject, and as he has 
declined to publish a note sent him by me on the same matter, appar- 
ently because afraid of the argument therein contained, I venture to re- 
ouest that you give me space enough to say that my decision to take up 
Tissa rather than Buda was reached simplv from the fact that 7V«aa 
stands first on the page in Adanson's *' Families des Plant/es/' This pri- 
ority of place is certainly nearly as important to enforce as priority in 
time of publication ; it is always easily determined, and has to be con- 
sidered frequently, there being numerous cases of the duplication of spe- 
cies or genera by authors in the same book, and often, indeed on the 
same page. There must be some decision reached in such cases, and I 
think It will generally be admitted that the name standing first should be 
used. I mentioned this in my paper on TUm {Bull, Torr, Club, xv. 125), 
as also the acceptance of Buda by Dumortier. 

The editor of the Journal uses a weak argument, when he says that 
from the fact of Buda having once been taken up, this course should be 
followed. On that basis where would the law of priority come in, for 
which he used to contend so vigorously ? If he can not find a more vul- 
nerable spot than this for criticising what he is pleased to call *' the ec- 
centricities of the neo-American school of nomenclature'* he had better 
refrain still longer from comment. He has been refraining for so long 
that we began to think him converted to a rational system of nomencla- 
ture. 

Tissa was first taken up at very nearly the same time by M. Baillon 
and Professor Greene, independently. It is accepted in Engler and 
Prantl'snew work, so it may be remarked that the "neo-American school " 
is not quite alone in this " eccentricity." N. L. Britton. 

Columbia Cdlege^ Neio York City, 



NOTES AND NEWS. 

An introduction to systematic botany by Professor C. R Bessey 
will shortly be published by Henry Holt <fe Co. 

Dr. a. N. Beelesk, assistant at the Botanic Garden of Padova, Italy, 
has been made professor of botany at the Lyc^ Royal de Ascoli-Picena 

The Botanical Club at the Indianapolis meeting will have Dr. N. L. 
Britton, as presiding officer, and Professor Charles R. Barnes, as secre- 
Ury. 

Professor Ed. Prilleux has recently received a prize of 4,000 franca 
from the French Academy of Sciences for a study of the diseases of cer- 
eals. 

The library of the late Rev. M. J. Berkeley will hf sold by John 
Wheldon 58, Great Queen street, London, E. C. A catalogue has been 
issued. 
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An international exhibition of botany will be held during the 
present year in Belgium, and also in connection with it an exhibition of 
microecopy. 

The Ck)LLEOE of Montana has conferred the degree of "Doctor of 
Science " upon two well known Montana botanists. Rev. F. D. Kelsey 
and Mr. F. V. Anderson. 

Db, Alex. Tschirch, heretofore Privat-Docent in the University of 
Berlin, has been called to the Professorship of Pharmacy and Pharma- 
cognoey at the University of Berne. 

An outing for scientiBc exploration and pastime is being arranged 
for July and August bjr Rev. F. H. Wales, of Tulare City, Cal, to visit 
Mount Whitney and vicinity in California. 

Botanists may be glad to know that good photographs, cabinet site, 
of the late Dr. C. C. Parry may be obtained of Jar vis While <k Co., pho- 
tographers, Davenport, Iowa, for 25 cents each. 

Cooke's Illustrations of British Fungi will be brought to a close 
with volume eight, which is to be issued during the present year. The 
complete work will be about $160, bound in cloui. 

Many botanists from whom papers are expected at the Association 
meetings come without any preparation, to the great disappointment of 
thoee who expect that all whose names are familiar in the science will 
take some part 

M. U. DouLiOT, in Journal de Botanique (June 1), has ^ an interesting 
illustrated paper on the development of coniferous stems. The species 
considered and figured are Picea excelsa, Torreya nucifera, Cryptomeria 
elegans, and Sequoia sempervirens. 

Mr. M. C. Cooke is preparing an introduction to fresh-water Algae, to 
be published by Kegan Paul, Trench, Triibner <fe Co, with descriptions of 
British genera and species, and figures of the genera. It will form a vol- 
ume of the International Scientific Library. 

Mr. J. G. Baker, has been appointed curator of the herbarium and 
library at Kew, in place of Protessor Oliver, whose resignation has al- 
ready been referred to. Mr. Bak^r has been first assistant for twenty- 
four years, and this promotion is suf^ly a most worthy one. 

In Anuricftn Garden (July), Professor L. H. Bailey writes of the 
** false shavbark hickory " (Hic^mn micnjcfirpfi, Britton), showing it to be 
clearly a distinct species, and not at all to be confused with the true shag- 
bark ( Hictrrin itvtttn, formerly Carya <7/6<j), as some have thought 

Erratum.— In Mr. £. J. Hill's paper in the last number of the Ga- 
ZETTF., there occurs a mistake on page 141, line 5 from top, which may 
make a wrong impression. The word '*port" should read "part," as 
designating one of the two localities where the collections were made 
in Northern Michigan. 

A STATUE of Linnaeus will shortly be placed in Lincoln Park, Chi- 
cago, work on the foundation having already begun as we learn from the 
Ameri'san Fli/rial, * The statue is now on its way from Sweden, where it 
was cast. It is the f^ift of the Swedish residents of Chicago, 
while the pedestal with its allegorical figures is provided by the park 
commissioners. 
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The Division of Botanv of the Department Agriculture has obtained 
an appropriation of $40,000 for the prosecution' of botanical work during 
the coming year. This does not include salaries. 

It 18 to be hoped that there will be no lack of botanical papers at the 
Indianapolis meeting. Every working botanist must have done some- 
thing during the past year, and if he does not care to make a formal 
presentation of it before Section F.,the informality of the Botanical Club 
will answer his purpose. 

Dr. Lorenzo Yates, of Santa Barbara, Calif., has published a list of 
the known flora of the Channel Islands off the coast of Southern Cali- 
fornia, showing the collections made by Professors Greene, Brandegee, 
Ford and Yates. The list will be found in the Ninth Annual Report of 
the State Mineralogist of California. 

Mr. John Donnell Smith has returned from Guatemala with an- 
other larfi^e collection of plants. Certain families are distributed among 
specialists in this country and Europe, for the purpose of expediting the 
work. Mr. Smith is to be commended for his zeal in bringing to light 
the botanical treasures of a very rich field. 

Dr. H. Klebahn, in a review in the Cevtrcdblntt Jur BnUerhJogie und 
Bimsifenkunde (vii, p. 3S2) of Mr. Bol ley's article on epidermal rusts, 
published in this journal for June of last year, concurs in the view that 
the so-called paraphyses of Puccinia rubigo-vera and allied species are 
not true piraphyses but a special form of the hyphee. 

A SERIES o( colored wall charts to illustrate some of the facts of plant 
physiology haB been begun. They are prepared by Drs. Frank and 
T8chirch,and published by Paul Pafey of Berlin. Each chart is 69 by 85 
cm., and the first set of ten, now ready, sells for 30 marks ($7.50). They 
are intended to do for physiological botany what Kny's wall charts, which 
they much resemble, do for structural botany. 

In the Kew Bulletin for June there is a list of the timber trees of 
Straits Settlements, containing 150 species. To one familiar only with 
American trees the family relationships of this antipodal timber seem 
strange enough. The families containing mor^ than five species are a« 
follows: Myrtacece 15, Euphorbiaceae 13, LeguminosaB 11, Rubiacete 9^ 
Sterculiaceae and Urticacea? each 8, and Burseracese 6. 

It has been sujrgested by Dr. Beyerinck, according to the BtAan- 
ische Zeilung (xlviii, 202), that as micro-organisms obtain no nourishment 
from gelatme or agar-agar, their culture on such solid media may be 
used to determine whether any particular soluble substance my be used 
by the organism under trial. The substance to be tested is placed in 
drops on a plate culture. If it is a nourishing substance the organism 
will flourish in a circle about tile drop. If a poison is used a deadly in- 
fluence will be noticed. 

In an inaugural dissertation at Marburg, C. Giesenhagen discussed 
the growth of the cystoliths of Ficus elastica. The stalk of the cysto- 
lith consists he says, of similiar cap-like superposed memb'^ne lamelle. 
The body is constructed in like manner, except that carbonate of cal- 
cium is laid down in and between the layers. On accbunt of this infil- 
tration of lime the layers of the body increase in size after they are first 
formed. The radiating strands in the body reaching out to the pointa 
on th<^ surface are canals filled with CaCOa. 
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Dr. A. N. Berlese, assistaDt in the preparation of Saccardo's Sylloge 
Fungorum, propoeea to issue a series of colored illustrations to accom- 
puiy that work. Four parts will be published annually at 20 francs each. 
It will open with the Pyrenomycetes. Subscriptions may be sent to the 
author, whose address is Lyc^ Royal k Ascoli-Ficeno, Italy. 

At a recent meeting of the botanical society of Munich, Dr. R. Hart- 
ig spoke of the high absorptive power of snow in respect to sulphuric and 
sulphurous acids, and called attention to the injury done to the conifers 
in newly built portions of the city by the smoke. In 16 days' exposure 
the amount of 80^ in the snow increased from 7 mg. per kilo to 91.5 mg., 
while in nearly the same time, snow 7.5 km. west of the city absorbed less 
than 8 mg. per kilo. Conifers which up to three years ago had been vig- 
orous have been destroyed, he believes, by the coal smoke coming from 
the residences. 

The section of Vegetable Pathology of the Department of Agri- 
culture, by a recent act of Congress, has been made a Division, so that 
now it is on an equal footing with the other branches of the Depart- 
ment. The work is now thoroughly organized with a good corps of 
assistants in the laboratory and field. One of Mr. Gralloway's assistants 
is now in Europe investigating a grape vine disease there, in the hopes 
of getting some light on the Catifomian grape trouble. This Califomian 
disease is thought to be identical with one now prevailing in Italy, 
Spain, and Northern Africa, and the assistant, Mr. Pierce, will visit these 
countries for the purpose of definitely settling the matter. 

Mr. Alfred Fryer, in Jtmmal of B(4any (June), describes supposed 
hybridity in Potamogeton. His conclusions are more far reaching than 
a mere case of hybridity, and are as follows: (1) That nearly allied 
forms of Potamogeton certainly cross ; (2) that theso crossbred plants 
are sometimes fertile; (3) that their ofi&pring varies from seed just as 
artificially produced hybrids do; (4) that Potamogetons may progress 
from absolute sterility to more or less complete fertility, under the influ- 
ence of extended time and favorable conditions. In conclusion, the 
author says that, if he is correct, we may safely assume that crossing of 
" species'' has been, and still is, one of the meUiods by which other spe- 
cies are fashioned. 

Arraxgements for the Indianapolis meeting are being completed 
in a way that will insure a very enjoyable meeting of the American 
Association. The Denison House has bieen chosen as hotel headquarters 
and the new and magnificent State House will admit all the sectional 
meetings under one roof. On Wednesday, August 20th, the first general 
session of the meeting will begin at 10 a. m., in the House of Repre- 
sentatives. The Botanical Club will hold a meeting on Thursday, Au- 
gust 21, in the rooms of Section F, and special arrangements are being 
made for their entertainment. It is expected that a larger number of 
botanists will be in attendance than ever before. While nothing unus- 
ual in the way of collecting can be offered, interesting ground in this 
great Central West will be visited, and an enjoyable time may be ex- 
pected. Botanists should not only be present in large numbers, but 
should come prepared with papers, either for Section F, or for the Club 
meetings, or for both. Communications with reference to the Club 
should be sent to the President, Dr. N. L. Britton, ("olumbia College, 
New York, or to the Secretary, Professor Charles R, Barnes, University 
of Wisconsin, Madison, Wis. AH botanists intending to be present will 
please notify Professor John M. Coulter, Crawfordsville, Indiana. 
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J. Blass objects to the usually accepted notion that the sieve portion of 
the iibro vascular bundle has for its special function the conduction of 
the nitrogenous materials, on the grounds that the sieve tubes are 
wanting at the place where there is the most need of nitrogenous mater- 
ials, viz., the growing points; and that the conductivity of the tubes is 
not sufficient on account of the small size of the pores, the autumnal 
closing with callus, and the comparatively small number of the tubes. 
From his researches he comes to the conclusion that no distributive con- 
duction of nitrogenous materials takes place through the sieve tubes, but 
that their function is to temporarily store nourishment for the cambium 
and the production of wood, just as the starch sheath does for the bast. 

In the last PUtonia (Vol. ii, pt. 8), there are several interesting pa- 
pers. Professor Greene has a paper on some N. Am. Ranunculi, in which 
he describes E.. rugulosus (Calif.) as new, and replaces R, amhigem 
Watson by R. obtusiusculus Raf., R, rlwmboideus Qoldie by R, ovalis Kaf., 
and R. mtillifidtLS Bigelow by R. Uwustris Beck & Tracy. The same author 
proposes the generic name Sdanoa for the Schitcmclus purpura^oens of 
the Synopt. Fl., on the ground that the generic name Schizonotus is pre- 
occupied. Mr. J. G. Lemmon describes 3 new Californian plants, one of 
which is an Arcto^taphylos. " New and noteworthy species,'* by Pro- 
fessor Greene, con tains, among other things, 4 new species of Calocbortus, 
a number of new Dodecatheons, a discussion of Troximon with a de- 
scription of several new species, and 4 new species of Downingia. 

The will of the late Henry Shaw contains this clause: "I hereby 
.bequeath $1,000 annually for a banquet to the trustees of the garden, and 
to tne guests that they may invite, literary and scientific men, and 
friends and patrons of the natural sciences.'* The first of these banquets 
was given at the South^-m Hotel in St. Louis on the evening of May 26th. 
Covers were laid for 100 guests, and many distinguished scholars of the 
city and elsewhere discussed an elaborate menu. The most distant guests 
were President Adkins of Corvallis, Oregon, and Dr. W. G. Farlow of 
Cambridge. Among the toasts we note one to Henry Shaw, responded to 
by the President of the Board of Directors of Washington University, Col. 
George F. Leighton ; the future of the Missouri Botanical Garden, re- 
sponaed to by the Director, Dr. Wm. Trelease ; and the State of Missouri, 
respqnded to by the Governor, David R. Francis. The first banquet was 
a grand success. 

The Iowa Academy of Sciences has issued its Proceedings for 
1887-9 in a neat octavo of 101 pages. It embraces only original work, 
and makes a creditable showing. The botanical papers are seven in 
number : two by R. E. Call on " Some ferns of the Ozark region of Mis- 
souri" and "Notes on native forest trees of eastern Arkansas ; " three by L. 
H. Pammel on "Beggiatoa alba and the dying of fish in Iowa,** "Some fun- 
gous diseases of fruit trees in Iowa" and " A cherry disease; " a list of 
twenty" Ferns of Muscatine county, Iowa,'* by F. M. Witter ; and " Notes 
on a fossil wood from the Keokuk limestone*' by C. H. Gordon. It is ou- 
rious to note that there is no mention of the previous existence of a 80ci> 
ety with the same name, partly the same membership and a similar con- 
stitution, except an incidental reference in the president's 1888 addre^. 
The earlier society under the leadership of Professor C. E. Bessey did 
good work, had an existence of ten years, and had become inactive bat 
two years before the new society was formed. Its only published record 
of proceedings was printed in 1880. 
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C#Btribati«is u tke kiowle4/^ rf North Aaenfu Sphi^jL II. 

C. WARXSTORF. 

^L Stem leATes broadest at the base, distinctly nairowed upward, 
therefore more or less isoecelee- triangular, moAtly with an in- 
Tolate, truncate and dentate apex. Border much widened down* 
wuxL 

c Stem leaTes with or without fibrila in the upper half. Super- 
5cial cella of the stem cortex with very distant, irreguiariy 
disposed, ringless pores. Wood body never red or brown, 
generally yellowish or greenish. Branch leaves for the most 
part distinctly five-ranked, appreased or curved spreading. 
Usually monoicous, rarely dioicous ; male branches red. 

7. .5". quinqucfarium (BRAiTirw. ) Warxst. Hedw., 1885, 
p. 222-224. 

Syn. : 5. anttifJium, var. quiwfuffahum Braith. Sphagn. Ear. and X. 
Amer. \ 1S60). 

& acmiifJimm, varr. pfrhx^adum et nlpjnum Sendt 

5. nndif'iitim, var. /fat <^tule WamsL Europ. Torfm. p. 50 (ISSl ): var. 
Q^rSemb^rgeri Wsmst. Flora, lN>2, p. iI06; varr. paiUnt et Si*f^»*icum 
WariMit. Hedw. 1*^^ p. 116 and 11^. 

S. p^unf^aim R'4L var. quinqu^innm Braithw.) : var. d^/^ienb^ffrri 
(Wamst. : var. Silemacum 'WamsL^ Flora, 1^^ 

& WftraM*frfii E»A\, xmr. pftlieiu, iWarnst.); vtLT. ptntdopiivfum 1^41, 
Syst. der Torfm. Flora, l^^<>. 

Plants slender and delicate like S. Wamstorfii or strong 
and robust like S. Russowii, in looser and denser, hij^her or 
lower tut'is : color pale, grayish green to grass-green, the 
heads often brown, fine rose-color, or violet red. 

Wood cylinder whitish or straw-vellow, verv seldom in 
sotne parts ol" the stem with a flush of red : cells pitted. 

Stem cortex composed of three or tour layers: cells of 
medium width and thin-walled, the outer walls of the per- 
ipheral layer with very distant irregularly disposed mem- 
brane-thinnings which often, however, appear like ringless 
pores. Inner cells porose. 

Stem leaves from a broad base deltoid, not linguitbrm, 
above at the often abruptly contracted apex truncate, dentate, 
usually involute and bordered at the edge : the border much 
widened below, and constructed of very narrow green pitted 
cells. Hyaline cells in the whole middle part of the leaf 
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broad, in the upper half almost rhombic, in the lower rhom- 
boidal, often once or several times divided by obliquely 
transverse walls, and with membrane-plaits ; without fibrils 
and pores oftener than with them in the upper part of the 
leaf; the hyaline cells of the leaf-base with large saccate ex- 
tensions ; auricles small. 

Fascicles mostly five-branched, the three stouter branches 
sometimes long and much attenuated to the point, sometimes 
shorter and abruptly pointed, spreading in very difterent 
directions from the stem, five angled through the distinctly 
five^ranked arrangefnefU of the leaves. Retort cells of the 
branch cortex with slightly recurved neck, and a large ap- 
erture at the summit. Branch leaves closely or loosely im- 
bricated, never secund, small, ovate lanceolate, at the usu- 
ally round-truncate involute-edged and dentate apex bor- 
dered by two or three rows of narrow cells. The inner sur- 
face in the upper part with very small, isolated, ringed 
pores, especially in the upper and lower cell-angles ; in the 
broader part of the leaf, near the margins, down to the base 
with large pores usually without rings. Outer surface from 
apex to base with numerous pores along the commissures, 
those near the apex strongly ringed, much larger than in 
S. Warnstorfii and not round but semicircular ; below becom- 
ing gradually larger. Near the margins these pores are in 
part opposite to the inner pores, thereby producing complete 
perforations ; leaves with a plait in the middle of the basal 
part ; hyaline cells with membrane-plaits. 

Chlorophyllose cells in cross-section triangular to trapezi- 
form, placed on the inner side of the leaf between the hyaline 
cells and alwavs free ; on the outer side often enclosed by 
the (here more convex) hyaline cells, or free. Lumen 
large, triangular; the walls all around equally thick. 

Commonly monoicous, more rarely dioicous ; ^ branches 
short, in the antheridium-bearing part clavate-thickened and 
always red or violet, after flowering lengthened and attenu- 
ate-pointed. Perigonial leaves quite similar to the rest of 
the branch leaves in form and cell net-work, but nonfibrillose 
and nonporose in the lower half. Perichsetial leaves large, 
ovate, above drawn out to a longer or shorter, emarginate, 
involute-edged apex ; broadly bordered ; in the lower half 
constructed entirely of long rectangular pitted cells, in the 
upper part of both kinds of cells ; hyaline cells rhombic to 
rhomboidal, once or several times divided. Fruit not rare; 
spores fine yellow, quite smooth, 0.021 to 0.025 mm. diam. 
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Var. roseum (Juratzka.) Tufts with the head now 
lighter, now darker red or violet-red, the other parts of the 
plants greenish or whitish. 

f. dasy-bonalo-anoclada Warnst. Tufts very dense ; 
branch-fascicles closely approximate, stronger branches hor- 
izontal-spreading and in the upper part of the plant as- 
cending. 

New Hampshire, Mt, Lafayette, 3,000 ft. {Faxon). 

f. dasy-bonalt^drepanoclada Warnst. Like the preced- 
ing form, except that the stronger branches are partly hori- 
zontal-spreading and partly falcately bent downward. 

N. Hampshire, Mt. Lalayette, 3,500 ft. (luixofi). 

Var.» viride Warnst. Plants green or grayish green in 
the upper part, almost without a trace of red, in the lowest 
parts generally bleached out. 

f. honaloclada Warnst. The stouter branches usually all 
more or less horizontal-spreading. 

Vermont, Willoughby Lake, 1,200 ft. {Faxon). 

S. quinquefarium in the level low country is rare, but in 
the mountainous regions of northern Europe it is a common 
moss. When once well understood it may usually be recog- 
nized with certainty even under the hand lens. Several 
graceful forms with curved-spreading branch leaves arecare- 
lully to be distinguished from S. Warnstofii which they closely 
resemble. The form of the stem leaves and the pore struc- 
ture of the branch leaves in S. quinquefarium, however, are 
totally different, so that the two species by these alone are 
easily distinguished from each other. It must certainly be 
widely diffused in North America. 

P, Stem leaves usually in the upper half and even lower down 
with numerous fibrils and pores, but often also on the same 
stalk with very few fibrils or none at all; triangular-linguiform 
with a truncate dentate apex slin^htly or not at all prolonged. 
jSuperficial cells of the stem cortex without pores. Wood 
cells variously colored, often red, never brown. Branch leaves 
never fi ve- ranked, appressed, when dry lustreless; mostly mon- 
oicous; male branches red. 

8. S. acuti/olium (Ehrh. ex parte) Russ. et Warnst. in 
Verb, der hot. Ver fiir Brandenb. Jahrg. 1888, p. 112. 

Plants extremely variable in color and habit. In tufts 
loose or dense, high or low, whitish, green, yellowish-green, 
or pale-rose to purplish red, or variegated. The individual 
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plants now weak and slender, now strong and robust like S. 
Russowii. 

Wood cylinder whitish or yellowish-green, ver}' often red, 
but never brown. 

Stem cortex formed of 3 or 4 strata of middling-broad, 
thin-walled cells ; outer walls poreless, inner walls with 
small pores. 

Stem leaves smaller or larger, narrower or wider, the 
length being, at most, three and one-half times the width of 
the base. More or less distinctly narrowed from the base 
upward, often with the edges slightly incurved ; isosceles-tri- 
angular to triangular-linguiform, with a truncate, dentate, 
involute-edged, sometimes slightly prolonged point ; the 
broader or narrower border in normally developed plants al- 
ways much widened downward ; hyaline cells in the upper 
half of the leaf rhomboidal, usually divided by only one 
transverse wall into two daughter-cells, and on the same 
plant sometimes with fibrils and with pores on the back, 
sometimes with neither. 

Branch-fascicles consisting of two stouter divergent and 
one or two weaker pendent branches, sometimes closely ap- 
proximate, sometimes more distant, according to the drfer or 
wetter stations. Branches long or short, and diverging in 
very different directions from the stem, always teretely leaved. 
Branch leaves longish-ovate to ovate-lanceolate, with an in- 
volute margin at the usually round-truncate and dentate 
apex, very narrowly bordered, generally closely imbricate, 
more rarely erect-spreading, never distinctly five^ranked^ 
never sec and y never squarrose ; lustreless when dry ; with an 
inwardly projecting longitudinal plait in the middle base, 
and with delicate plaits in the membranes of the hyaline 
cells. Pores on the inner surface in the upper part almost 
exclusively in the upper and lower cell-angles, small and 
strong-ringed, in the middle and basal parts most numerous 
near the edges, large, round and weak-ringed or ringless. 
On the outer surface with very numerous large pores along 
the commissures, which toward the base of the leaf become 
gradually larger and show faint rings ; these rings often dis- 
appear entirely at the base of the leaf and near its margins, 
and the pores are situated in the middle of the wall between 
the fibrils. 

Chlorophyllose cells in cross-section triangular to trapez- 
iform, placed on the inner side of the leaf between the here 
less convex hyaline cells and therefore always free, on the 
outer side of the leaf either enclosed or partially free. 
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Monoicous, more rarely dioicous : i branches in the an- 
theridium-bearing part clavate-thickened and red, after flow- 
ering attenuated at the tip. Perigonial leaves broader and 
shorter than the sterile branch leaves, above abruptly con- 
tracted to a short, truncate and dentate tip, in the lower half 
either quite free from fibrils and pores or partly with delicate 
imperfect fibrils. Perichsetial leaves large, ovate, in the low- 
er part usually constructed entirely of elongated, rectangu- 
lar, pitted, chlorophyllose cells, in the middle and upper part, 
of both kinds of cells, and in the truncate recurved point en- 
tirely of short, narrow-rhomboidal green cells. Hyaline 
cells often many times divided, but nearly always free from 
fibrils and pores. Margin with a broad border formed of 
narrow cells. — Macrospores yellow% papillose, 0.025 to 0.030 
mm. diam. Microspores in separate smaller and, when 
empty, urnshaped capsules on separate plants mixed with 
the macrosporogonium-bearing fertile tufts, yellow, with 5- 
and 6-angled polyhedron-faces, 0.012 to 0.013 mm. diam. — 
Commonly fruiting. 

In North America as^ommon as in Europe, and likewise 
as rennarkably rich in forms. 

Var. pnrpiirasceDS Warnst. Plants, in the upper part es- 
pecially in the capitulum, beautiful rose, to purple-red, be- 
low paler but without admixture of green. 

Sf. Hampshire, Crawford's, 1,000 ft., Franconia, 1,000 ft. ; 
Mass., Boston, 50 ft., {J^axau) ; Essex Co., 75 ft. (Sears), 

Var. versicolor Warxst. Tufts above, especially in the 
heads, of very different grades of red, below more or less 
green, plants sometimes speckled with red and green. 

N Hampshire, Crawford's, 1,900 ft.; Franconia, 1,000 
to 1,500 ft. ; Mass., Mt. Graylock, 1,500 ft., Dedham, 75 ft. 
{Faxofi). 

f. robosta, s. f. eatoelada W*arnst. Plants very stout, 
mostly in very thickly compressed low tufts, spreading 
branches long and reflexed directly downward. 

Vt., Sutton, 1,000 h. (J'^axon), 

Var. Ilavo-rnbellnm Warnst. Plants faint reddish mixed 
with pale yellow. 

N. Hampshire, Crawford's, 1,900 ft. (F^axon), 

Var. Tiride Warnst. Tufts above light or grayish green 
or dark green, in the lower parts of the stems faded out. 
Mass., Boston., 50 ft., Milton, ^00 h, {Fcuvon). 

Var. pallescens Warnst. Whole plant whitish, or in the 



194 BOTANICAL GAZETTE. [AugUSt, 

coma slightly tinged with pale greenish, reddish or yellow- 
ish, and below it whitish or faintly greenish ; dark green en- 
tirely absent. 

N. Hampshire, Crawford's, 1,900 ft. ; Mass., Boston,5oft., 
(F'axon). 

f. dasy-drepaioclada Warnst. Tufts as well as the 
branch-fascicles extremely compact, spreading branches 
comparatively short, slender and usually falcate-recurved. 

N. Hampshire, Mt. Washington, 5,000ft. {Faxon). 

y. Stem leaves large, isosceles-triangular, drawn out to a longer or 
shorter truncate, deutate, in volute^ ged point Border broad 
and much widened downward; hjraline cells usually completely 
nonfibrillo6e,rareIy with rudimentary fibrils at the apex ; many 
times divided and with membrane-plaits. Wood cylinder vari- 
ously colored. Branch leaves comparatively large, glosty when 
dr^i usually loosely imbricate, often with curved erect spread- 
ing to squarrose tips. Generally monoicous, rarely dioicous. 
Male branches red. 

9. S. subniiefis Russ. et Warnst. in Verb. d. bot. Ver, fur 
Brandenb. Jahrg. 1888, p. 115. • 

Syn.: 5. acutifdium, var. plumosum Milde, Bryol. 8il., p. 882 (1869).^ 
var. luridum (Uuben.) Aongstr. in litt ad Qravet (1876).— var. IsBievirem 
Braitbw. Sphagn. Eur. and N. Am. (1880). — varr. iquarroBtdum, luridum 
(Huben.), laxum Warnst Eur. Torfm., p. 4^-60 (1881)— var. Schillerianum 
Warnst. Flora (1882).~var. aqwiiicum Schlieph. in litt. 188a Hedw. 
1884. — var. luridum f. plumom, vivfacea, lastevirena, Bouarrostda, deflfxa^ 
stridd, limomj doiwaia Warnst Spbagnol. Kiickbl. Flora 1884. — var. 
HavioimvanB Card. Kev. Bryol. 1884. 

8. plumomim Roll. varr. mbmersum ?, luridum, elongatum, Itdeviretu, 
plumommt vidaoeum^ lim4)8um, tqttarroiulum, SchUlerianum in Syst d. 
Torfm. Flora, 1886. 

S. luridum (Huben.) Warnst Hedw., 1886, p. 230. 

This is among the strongest of the Acutifolia. Plants 
when dry very soft and with more or les% of metallic lustre. 
Colors quite various, gray, or grass-green, pale vellow- 
green, yellowish-brown, violet to purple-red, not rarely pass- 
ing into a dirty green or violet. 

Wood cylinder greenish, whitish, violet to dark purple- 
red. 

Stem cortex formed of 3 or 4 strata of cells, and usually 
on one side of the stem much more strongly developed and 
with much wider cells ; all the cells thin-walled, the super- 
ficial rarely with isolated pores, the inner always with small 
pits. Stem leaves large, elongated, isosceles-triangular, 
broad at the base, not rarely with undulate margins in the 



1890.] BOTANIC AI- GAZETTE. 1 95 

middle, and above abruptly narrowed into a longer or shorter 
broad-truncate, dentate and involute-edged point, border 
broad, much widened downward, and formed of very narrow 
tubular pitted cells. Hyaline cells in the middle ot the base 
wde and large, above rather shorter, rhomboidal, at the 
margins narrow, mostly without fibrils and pores, rarely with 
rudiments of fibrils and pores in the summit of the leaf; all 2 
to 6 times divided and with delicate longitudinal plaits in the 
membrane. The apex sometimes formed only of small ver- 
micular chlorophyllose cells. 

Branches 3 or 4 in a fascicle, two stronger, spreading in 
very diflTerent directions from the stem, one or two weaker, 
pendent and appressed to the stem. Leaves of the stout, 
spreading branches larger or smaller, densely or loosely im- 
bricate, often curved erect-spreading, seldom somewhat 
secund or squarrose, never distinctly 5-ranked ; from an 
ovate base narrowed upward to a rather long, dentate, trans- 
versely- or roundly-truncate, involute-edged apex. Border 
3 to 5 cell-rows in width. A short inwardly-projecting, 
longitudinal plait in the middle of the leaf above the base. 
Hyaline cells with numerous fibril-bands ; pores on the inner 
surface almost all near the margins, large, round, often 
Kjuite ringless and in the middle of the cell walls ; in the apex 
of the leaf the pores are small, isolated in the upper and 
lower cell angles ; pores on the outer surface much more nu- 
merous, in the upper J to f of the leaf large, ringed, semi- 
-elliptic, on the commissures, those that are near the margins 
being in part opposite the inner pores and thus forming com- 
plete perforations of the leaf; pores near the base of the leaf 
very large without rings and between the fibrils in the mid- 
-dle of the cell-wall. Leaves of the pendent branches in the 
tipper f of the inner surface with large round mostly ringless 
pores in the middle of the cell-walls or in the angles, pores on 
the outer surface the same as in the other leaves. 

Chlorophyllose cells in cross-section isosceles-triangular 
to isosceles-trapeziform (always the latter in the apex), 
placed between the hyaline cells on the inner side of the leaf 
and alwavs free, on the outer side enclosed or free ; hvaline 
cells convex on both sides, but more convex on the outer. 

Mostly monoicous, more seldom dioicous ; ^ branches in 
the antheridium-bearing part reddish-violet, when young 
short and thick, later lengthened and attenuate at the end. 
The perigonial leaves not different from the rest of the 
branch leaves in form and anatomical structure, but near the 



196 BOTANICAL GAZETTE. [ AugUSt* 

base without fibrils and pores or with delicate incomplete 
fibrils. Perichaetial leaves large, ovate, the edge very broadly 
bordered in the upper part and emarginate at the rounded 
truncate apex, below lormed entirely of long rectangular 
pitted chlorophyllose cells, from the middle upward of both 
kinds of cells, the apex of small green cells only. Macro- 
spores yellow, papillose, 0.025 to 0.031 mm. diam. Fruit very 
common. 

This species is distinguished from S. acutifolium, 
especially by the -peculiar gloss of the branch leaves^ and by 
the stem leaves ^ which are mostly without fibrils^ are protracted 
into a longer or shorter pointy and have their hyaline cells 
many times divided; from the larger, stouter forms of S. 
quinquefarium it recedes by its longer-pointed, not five- 
ranked branch leaves, and by its differently shaped stem 
leaves. Bv the wav, it mav here be mentioned that S. 
qumquefanum also occasionally shows a faint lustre in the 
branch leaves. Incompletely developed forms may easily be 
mistaken for ^S*. molle Sulliv., whose stem leaves, with re- 
spect to their shape and their narrow border, have a remote 
resemblance to those of such immature forms. In this case 
the distinctive mark is the distantly toothed margin of S. 
molle in the upper half of the branch leaf, which occurs in 
no other species of this group. 

\\\x, jlavicomans Card Rev. Bryol. 1884, No. 4, p. 55. 

Plants very stout, in lax or dense, rather deep tutts, 
mostlv vellowish-brown like S. fuscum. Wood cvlinder 
blood-red ; superficial cells of the stem cortex with single 
pores ; stem leaves without fibrils or in the upper part 
fibrillose. Branch leaves large, longish ovate, apex broad- 
truncate and dentate, shining when dry. 

Miauelon Island {Delamare), Samml. Europ. Torfm. 
Serie I, no. 77. 

Var. viride Warnst. Plants in the upper part gray to 
grass-green, below bleached out. 

Mass., Brookline, 75 feet (Faxon). 

Var. obsenrain Warnst. Plants very stout, in high loose 
tufts. Color in the upper part a mixture of grayish-green 
and pale, dirty brown ; below, brownish. General color a 
dusky, indefinite brownish green. 

Mass., Brookline, 75 feet (Faxofi), 

c. Stem leAves from a narrower base widened upward to the middle 
and thence proiJuced to a loojrer or shorter broadly truncate, den- 
tate point; border narrow and of nearly equal breadth from apex 
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to btse; with or without fibrils in the upper pirL Wood cylinder 
always yellowish. Branch leaves loosely imbricated, somewhat 
shining, Uie upper margins minutely and remotely dentate ; mon- 
oicous; male branch lets pale reddish. 

10. S, molle SuLLiv. Muse. Allegh. p. 5000. 205 (1846). 

8yn.: 8, tabulare Sulliv. Muse. Allegh. p. 49 no. 204 (1846). 
S, nuAlMoitidf9 C. Mull. Synops. I. p. 99 (1848). 
S, tenerum Sull. et Leeq. Muse. Bor.- Am. I Ed. no. 11 (1856). 
S, Miilleri Schpr. Entw.-Gesch. i. Torfm. p. 73, no. 10 (1858). 
N. Carolina, Georgia, New Jersey, Alabama, Florida, 
Louisiana {Langlois), 

II. Sphagna ouspidata. 

A. Branch leaves porose but always withoxd fibrils, 

a* Pores on the outf»r side of the leaf rather large, 0.010 to 0.012 
mm. diam., elliptic, always in one row in the middle of the cell- 
wall, 6 to 16 in a cell. 

11. S, macrofhyllum Bkrnh. MSS. Brid. Bryol. Univ. 
I. p. 10 no. 8 (1826). 

8yn.: ItnniadvA macntphyliiiB Lindb. in Oefvers-V. Ak. Fiirh., 19, p. 134 

(1862). 

New Jersey, Carolina, Louisiana, Mississippi, Alabama, 
Florida. 

This fine characteristic species is placed by Lindberg, to- 
gether with the next following, in a separate group Isocla- 
i>us, whilst Cardot includes them in his Sphacjna macro- 
PHVLLA. Both seem to me to be in the wrong, for the two 
species in question, with respect to the form of their stem 
leaves and branch leaves, and also as to anatomical struc- 
ture, fit well into the Citspidata. Still another species of 
this group, S. scriceum C. Mull. (Syn. : S. Ilolleannm 
Doz. et Mlkb. ; S. seriolum C. Miill.) from Sumatra also has 
no fibrils in the leaves and yet there can be no question that 
it belongs to the Clspidata. Other species ot the Cuspi 
datum group (e. g. ^S'. Lindbergit Schpr. and certain ac- 
quatic forms of ^S". ctisfidattim (Ehrh.) Russ. et Warnst.) 
also possess uniform or at least nearly uniform branches. 

The pericha*tial leaves of S. macrophyllum become much 
larger toward the summit of the branch ; they are broadly 
oval, with the margins narrowly bordered ; they are formed 
of the two kinds of cells and run out into a bluntish, dentic- 
ulate point. The hyaline cells are narrow and long, but to- 
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wards the apex broader and shorter, and like the stem 
leaves and branch leaves show no trace of fibrils. On the 
outside, however, there are round pores in the middle of the 
cell-wall, which become scarcer toward the apex, and 
especially prefer the upper angles of the cells. The cap- 
sules are small, and when empty of spores urn-shaped, as in 
S. cuspidatum. The spores are yellow, smooth and o 030 to 
0.035 ninK diam. It is very strange that the male plant still 
remains quite unknown, and yet it can not be very difficult 
to find it in the localities where the species fruits. I beg 
leave, therefore, to earnestly urge all North American bryol- 
ogists, who are interested in Sphagna, to direct their atten- 
tion particularly to a search for the male plants of S. macro- 
phyllum. This should be done in the winter months in 
which, as is known, the Sphagna bloom. 

b. Pores on the outer side of the leaf very small, 0.004 to 0.005 mm. 
diam. in one or two rows in the middle of the cell- wall, 40 to 65 in 
a cell 

12. S. Floridanum (Aust.) Card, in R6v. des Sphaignes 
de TAmerique du Nord (1887). 

Syn.: 8, macrophyUum, var. FU/ridanum Aust in Bull. Torr. Bot Club 
▼ii, p. 15 (1880). 

8. cribrogum Lindb. in Eur. och Nord. Am. Hvit-mo^sor (ISS2). 
Louisiana (Z^ng lot's) ^ Florida (Atistin). 

Since Austin had previously distinguished this species as 
S. macrophyllum var. Floridanum it was not justifiable for 
Lindberg in Hvit-mossor to set up a new name for it, and 
Cardot was quite right in retaining for the species Austin's 
name, S. Floridanum. 

S. Floridanum stands, with respect to the pore-structure 
on the outer side of the branch leaves, in a similar relation to 
S. macrophyllum as S, obiusum Warnst. (1880 non 1877) 
does to S. Mendocinum Sull. et Lesc^. Ihe last two 
species are likewise chiefly distinguished by the size of the 
pores on the back of the branch leaves. In S. obtusum 
these pores are extremely small, always show vanishing con- 
tours, and are only made visible by strong staining of the 
leaves; the pores of S. Mendocinum, on the contrar}*, are 
always larger and exhibit clearly defined boundaries. The 
male flowers as well as the fruit of S. Floridanum are vet un- 
known I 

Ncnruppin^ Feb. 6, 1890. 
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Flowers ud insects. V. 

CHARLES ROBERTSON. 

Astragalus Mexicanus A. DC. — The flowers are cream- 
color, often with a bluish tinge at the tip of the keel. The 
wings and keel are closely fastened together, so that they 
must be depressed simultaneously. The rigid banner is fold- 
ed over the wings and keel, and projects straight forward in 
front of the calyx tube. This tube measures about 8 mm., 
and the parts of the flower are so contracted beyond it that 
after a bee has forced its head in so as to touch the anthers, 
it still needs a proboscis lo to 13 mm. long to obtain the sweets. 
The petals are thus disposed so as to limit the accessibility 
of the nectar and to restrict the place of pollen-contact to 
the underside of the bee's head. The stigma only slightly 
surpasses the anthers and may touch the bee a little in ad- 
vance of them, but self-pollination may occur in absence of 
insects. 

The flower is adapted to the longest-tongued bees. From 
its early blooming it is especially exposed to Bombus females 
and to species of Synhalonia. *On three days, April 27, 30, 
and May 2, I observed the following visitors : 

Hymenoptera — Afid<B: (1) Bombus separatus Cr. 9, s., 
once; (2) B. americanorum F. 9, s. ab. ; (3) B. pennsyl- 
vanicus DeG. 9 , s. ; (4) Synhalonia speciosa Cr. ^9, s., 
ab. ; (5) S. atriventris Sm. 9 , s. and c. p., very ab. 

Four butterflies were seen sucking, viz. : Papilio asterias, 
Colias philodice, Nisoniades icelus and N. juvenalis, but they 
are mere intruders, since they steal the honey without forcing 
down the keel. 

Straphostyles angulosa Ell.* — ^The keel is bent strongly to 
the right and curves around so that its tip stands over its 
base. The base is large and sack-like and is produced 
above into a ridge which opposes the passage to the nectary. 
The left wing is turned to the right, so that the bee is re- 
quired to alight upon the right side, and she enters the flow- 
er between the tip and the basal process of the keel. Seiz- 
ing this process with her front feet, the bee pulls the keel 
downward and backward, whereupon the stigma and the 
pollen-laden brush of the style sweep out over her thorax. In 
this way the stigma receives pollen already deposited by an- 

» ThU flower la de»crib*Hl by Fr>enit<» in Am. Sal. XIX. ks7. HSrt, fijf^. !-»'»• I did not wtt 
A bee depreM the ke*'! in the way desciil>ed by him. 



2CX> BOTANICAL GAZETTE. [ AugUSt, 

Other flower, and the style-brush leaves a new load. As 
soon as the bee lets go her hold upon the basal process, the 
keel returns to its place against the banner, and the style 
draws back into it. 

Visitors: Hymenoptera — A-pidm : (i) Megachile brevis 
Say 9 , s. and c. p. ; (2) M. exilis Cr. ^, s. 

Exiranu-ptial nectaries? — The following insects were 
taken while obtaining nectar from these structures : 

Hymenoptera — Andrenidce : (i) Augochlora pura Say ; 
(2) Halictus flavipes F. ; (3) H. confusus Sm. VesfidcB: (4) 
Vespa germanica F. ; (5) Polistes pallipes St. Farg. Eu- 
menidie : (6) Odynerus pedestris Sauss. Crabronidce : (7) 
Oxybelus 4-notatus Say. Philanthtd<B : (8) Philanthus punc- 
tatus Say ; (9) Cerceris clypeata Dahlb. ; (10) C. kennicot- 
tii Cr. : (11) C. finitima Cr. Larridce: (12) Larra acuta Pat- 
ton. Sphccidce: (13) Pelopocus cementarius Dru. ; (i4)Cha- 
lybion cieruleum L. Po)iipilid(B : (15) Agenia longula Cr. 
mtiiillidiv: (16) Sphajrophthalma macra Cr. Formicidce.: 
(17) A black species not abundant enough to interfere with 
other insects or to suggest a thought of myrmecophilism. 
Chrysididip : (18) Hedychridium dimidiatum Say. Braconi^ 
die : (19) Apanteles sp. ; (20^ Microdus sp. 

Diptera — Syrphidce : (21) Mesograpta marginata Say. 
Empidir : (22) Empis sp. Tachinidce : (23) Eggeria ? sp. 
Sarcophagid(e : (24-25) Sarcophaga spp. Xfuscidte : (26) Lu- 
cilia cornicina F. Anthomyidce : (27) Anthomyia sp. Ortal^ 
idif : (28) Camptoneura picta F. ; (29) Rivellia quadrifasci- 
ata Macq. G^^^;;y^/dVF; (30) sp. Drosophilid(Z: (31-32) spp. 

Hemiptera — Capsid(t : (33) Lygus pratensis L. 

Amfhicarpcea Pitcheri^ Torr. & Gray. — The pale blue 
flowers are approximated in a rather close raceme, so that 
the attractive function is performed by the inflorescence and 
does not depend especially upon the banner, as in solitary 
flowers. For the same reason the wings and keel are re- 
lieved of their special oflice of aflbrding a landing-place for 
the bees to settle upon. Accordingly, these insects alight 
upon the flower-cluster and crawl from one flower to an- 
other. The calyx-tube is very long (6 mm.), which makes 
the nectar inaccessible to short-tongued visitors. The petals, 
also, being freed from their original functions by the flower- 
cluster, are disposed so as to make the nectar still more 

» For tt re*«ume of the subject of extranuptial nectaries and for reference 10 the Utera, 
lure nee Treleane: MyrmtM-ophlliira, Ptsyehe Feb.-March. 1H89. 171-180. 

»0n the ferilU/Htion of A. monolca, ?«ee Mcehan : Proc. Acad. Nat. Scl. Phi la., 1887. 

323- :i-j:». 
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inconvenient for short tongues and to limit the place of pol- 
len-contact to the underside of the visitor's head. The broad 
banner is folded over the other parts and is held tightly by the 
calyx-tube, so that with the closely approximated wings and 
keel it makes it difficult for a visitor with a proboscis shorter 
than II mm. to reach the nectar. 

The flower is visited for nectar by Bombus americanorum 
F. ^ 9 , and by the rub3'-throated humming bird, Trochilus 
colubris L. 

Cercis Canadensis L. — The red-purple flowers cover the 
trees before their own leaves and those of other trees appear. 
The trees can then be seen for miles and must attract bees 
from afar. The stamens are distinct and not firmly enclosed 
by the petals, and the calyx is broad and shallow. Accord- 
ingly, both honey and pollen are accessible to small and 
little specialized bees, like Halictus. 

Although one of the least specialized of Leguminosa;, 
Cercis shows one of the most peculiar sets of visitors — the 
effect of early blooming. Of the bees with abdominal pol- 
len-brushes, which are very fond of flowers of Papilionacea?, 
Osmia, w hich flies in early spring, is abundant, while Meg- 
achile, which flies in summer, is absent. Later blooming 
species are visited by Megachile, while Osmia is absent. 
Cercis also resembles early flowers by being visited only by 
females of Bombus, while many flowers blooming in sum- 
mer are visited by the males and workers. Synhalonia, and 
Anthophora also as far as I have observed, is only found on 
early flowers. If Cercis bloomed in summer, I should ex- 
pect also to find Sphecidse among its guests, as in the cases 
of Amorpha and Petalostemon. The flower is further re- 
markable for being abundantly visited by Colletes, C. ina?- 
qualis being more common on it than on any other flower 
known to me. 

On six days, between April 21 and May 5, I captured the 
following visitors : 

Hymenoptera — Apida: (i) Apis mellifica L. 9 , s. and 
c. p., ab. ; (2) Bombus virginicus Oliv. 9 , s. ; (3) B. 
separatus Cr. 9 , s. and c. p. ; (4) B. vagans Sm. 9 , s. ; 
(5) B. americanorum F. 9, s., ab. ; (6) B. pennsylvan- 
icus DeG. 9, s., ab. ; (7) Anthophora ursina Cr. ^9, 
s., freq. ; (8) Synhalonia speciosa Cr. ^ 9 , s. and c. p., 
ab. ; (9) S. honesta Cr. ^ , s. ; (10) Ceratina dupla Say 
^, s. ; (11^ Osmia lignaria Say ^ 9 , s. and c. p.; 
(12) O. atnventris Cr. 9, s. and c. p.; (13) O. albi- 
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ventris Cr. 9 , s. and c. p. ; (14) O. latitarsis Cr. S , s. ; (15) 
Nomada luteola St. Farg. ^ 9 , s. ; (16) N. btsignata Say 
^ 9 , s. Andraiidce: (17-18) Andrena spp. 9, s. and c. p.; 
(19) A. hirticeps Sm. 9 , s. ; (20) A. valida Say 9 , s. and c. 
p. ; (21) Augochlora labrosa Say 9 » s. ; (22) Halictus cor- 
iaceus Sm. 9 , s. ; (23) H. lerouxii St. Farg. 9, s. and c. 
p. ; (24) H. flavipes F. 9 , s. and c. p., ab. ; (25) H. zephyrus 
Sm. 9 , s. ; (26) H. pilosus Sm. 9 , s. and c. p. ; (27) H. 
confusus Sm. 9 , s. and c. p. ; (28) H. stultus Cr. 9 , s. and 
c. p., ab. ; (29) Colletes inaequalis Say ^ 9 , s. and c. p., ab. ; 
(30) C. canadensis Cr. ? 9 , s. and c. p. VespidcB: (31) Pol- 
istes pallipes St. Farg. s. 

Diptera — Bombyltdoe : (32) Bombylius fratellus Wied., s. 
Empidce: (33) Empis sp., s. 

Lepidoptera — Rhopalocera: (34) Lycaena comyntas 
Godt. ; (35) Nisoniades icelus Lintn., both s. 

Coleoptera — Cerambycidce : (36) Molorchus bimaculatus 
Say. 

Cassia Chamaecrista L.* — ^The sickle-shaped pistil is 
turned either to the right or to the left, holding the stigma in 
such a position that it touches the bee upon the side ; the 
flower is therefore an example of what Delpino calls a 
pleurotribe^ovi^T, Ten long black anthers with terminal 
pores turn in an opposite direction from the pistil. The 
petals are bright yellow, the upper ones are provided with a 
little red at base which serv^es as a path-finder, but not as a 
nectar-guide, since nectar is wanting. All are widely ex- 
panded and flexible except the lateral one toward which the 
anthers turn, which is erect and strongly incurved and so 
stiflTthat it commonly breaks on being bent back. 

The flowers are visited exclusively by bumble-bee females 
and workers in search of pollen. Landing upon the anthers 
they seize them between their mandibles and stroke them 
downwards with a sort of milking motion. The pollen being 
thus forced out of the terminal anther-pores falls either 
directly upon the bee or upon the lateral petal which is 
pressed close against the bee's side. In this way the side of 
the bee which is next to the incurved petal receives the 
most pollen. Both right and left-hand flowers are found 
upon the same plant. A bee visiting a left-hand flower re- 
ceives pollen upon the right.side and then flying to a right- 
hand flower, strikes the same side against the stigma. 

« See J. B. Todd. On the floweni of SoUnam roittratum and CusU Chamvorltta, Am. 
Nat. XVI. 281 287. flg. 2. 
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Visitors: Afidae: (i) Bombus virginicus Oliv. 5; 
(2) B. separatus Cr. 5 ; (3) B. americanorum F. 9 8; 
(4) B. sculellaris Cr. S —all c. p. Megachile brevis Say 9 muti- 
lates the petals by cutting out large circular pieces to use in 
her nest. 

Extranuftial nectaries, — The exirafloral nectaries of this 
plant and of C. Marilandica are situated on the upper side 
and near the base of the petioles, being cupuliform in Cham- 
ascrista and club-shaped in Marilandica. 

Visitors: (Aug. 2, 7, 8) Hymenoptera — Andrenid<B\ (i) 
Halictus confusus Sm. Eumenida \ {2) Odynerus foramina- 
tus Sauss. Larrid<B\ (3) Larra argentata Beauv. Sfhecidcex 
(4) Pelopocus cementarius Dru. ; (5) Chalybion cseruleum L. 
Ponipilid(Z\ (6) Pompilus sp. ; (7) P. navus Cr. ; (8) Prio- 
cnemis fulvicornis Cr. Scolud(R\ (9) Tiphia inornata Say. 
MuUllid(z\ (10) Mutilla hexagona oay ; (11) M. sayi Blake; 
(12) Sphaerophthalma macra Cr. Forniicidcei (13, 14) A 
black and a large red species. Chrysidid(z\ (15) Holopyga 
ventralis Say; (16) Chrysis montana Aaron. Bracontdce: 
(17) Apanteles sp. 

Diptera — TabanidoR: (18) Tabanus lineola F. Syrphidce: 
(19) Mesograpta roarginata Say; (20) M. polita Say. 
7achimd(je: (21) sp. ; (22) Phorocera sp. SarcophagidcB i (23) 
Sarcophaga sp. Mnscidce: (24) Lucilia cornicina F. An- 
ihomyid(t: (25) Anthomyia sp. Orialidce: (26) Rivellia 
quadrifasciata Macq 

Hemiptera — Cupsidtv: (27) Lygus pratensis L. 
Lepidoptera — Rhofalocera : (28) Callidryas eubule L. 
(Trelease notes.) 

Cassia Afarilandicar* L. — ^Three petals form an upper lip, 
while two form a lower, all of them being entirely yellow. 
Fritz Miiller^ mentions several flowers in which there are two 
kinds of stamens with different functions. In this flower there 
are three sets of stamens, all with diflTerent functions. The 
three upper are reduced to dark scale-like rudiments, which 
serve as pathfinders. Accordingly, the red spots which oc- 
cur on the upper petals of Chama?crista are wanting in 
Marilandica. Four short stamens furnish pollen for the vis- 
itors. Bumble-bees milk the pollen out of these, using their 
jaws as in the case of Chamaecrista. Two long stamens, one 
on each side of the style, furnish pollen for cross-fertilization. 



ftSeeMeehan: Proc Acad. Sci. Phil.. 1886,314 318. AlioTorr. Bull. XIII. 249. Figu 
of the lUmeiu and style of C. occldenUlis and of the flower of C. aentifolia by Todd, in 
▲m. Nat. XVI. 285. repreMnt C. Marilandica fairiy well. 

•Nature XVII, 964. 
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They have inflated anthers, which probably have a bellows- 
like action like the long stamen of Solanum rostratum* and 
the anthers of Rhexia Virginica!** Between the style and a 
long stamen is another long stamen with an anther like those 
of the short stamens. Bees, no doubt, force the pollen out 
of this as they do from the short stamens. The style is turned 
sometimes to the right, sometimes to the left, and the flower 
itself is turned slightly to one side or the other, so that the 
stigma touches the side of the visitor, making the flower ^/^w- 
rolribe. According to Meehan, the flowers fail to produce 
seed under a net. Both he and Leggetr saw bumble-bees 
collecting the pollen. I have seen the flower visited for pollen 
by Bombus americanorum F. 5 . 

Extranuftial nectaries, — Visitors :(on one occasion) A* 
large red ant ; Sarcophaga sp. ; Anthomyia sp. ; Campto- 
neura picta F. (Ortalidie) ; Coccinella sanguinea L. 

Carlinville^ 111. 



Fermentation of bread.' 



KATHERINE E. GOLDEN. 



Ferments have been known since very early times, for 
we have accounts of the early Egyptians using leaven to in- 
crease the lightness of bread. Much has been written and 
said in a superficial way about the fermentation of bread, and 
there are many methods of preparing and preserving leaven 
for bread-makmg given in old books, but what was in the leav- 
en that produced the fermentation long remained an unsolved 
problem. Then came the early researches into the subject 
which established the now well-known facts that yeast causes 
carbon-dioxide and alcohol to be generated from sugar, that 
the carbon-dioxide causes the bread to rise, and that the al- 
cohol is driven out of the bread by the heat in baking. The 
processes that the yeast and sugar underwent in causing the 
decomposition of the latter were not at that time understood, 
nor whether there were other organisms besides the yeast 
present. 

Of late years, however, since bacteriology has received 
the attention of scientific men, the old view that yeast alone 

TTodd : 1. c. »ToiT. Bull.V III. 102-104. 

* Part of A theitifl presented to the fftoulty of Purdue University for the b«che1or*t d«* 
Kree. based upon work d#ue in the botanical laboratory under the direotloaof Dr. J. C 
Arthur. 
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causes bread to rise has been questioned somewhat, some 
still claiming that it does, others that it has nothing whatever 
to do with the rising, while still others take a halfway course, 
that is, that yeast and bacteria acting together do the work. 

Chicandard,^ in 1883, presented a paper before the French 
Academy of Sciences in which he explained the fermentation 
of bread to be the result, not of yeast, but of a special bacil- 
lus that develops normally in the dough, while the yeast only 
hastens the development. He claims that the most essential 
part of the fermentation is the transformation of a part of the 
insoluble albuminoids into soluble ones. 

Laurent,' writing four years later, presents the same idea 
in regard to the cause of the fermentation. He found in 
dough a bacterium, Bacillus panificans, as he calls it, that 
occurs in short and long rods and forms sharply defined yel- 
low colonies on plate-cultures. It can stand a high degree 
of heat, so high that the rods are said to be still alive under 
the crust of the bread. The spores will stand long heating 
at boiling temperature. Laurent says that this bacillus is 
responsible for the formation of carbon-dioxide, besides a 
certain amount of lactic, butyjic and acetic acids. In the 
warm season this bacillus sometimes causes the bread to 
become slimy, so that it can be drawn out into threads. In 
such bread are found myriads of the organisms which change 
the starch into erythrodextrin, and thus bring about the slimy 
metamorphosis. 

Wigand * agrees in substance with the preceding views 
in regard to bread fermentation, but he says that the bacillus 
is formed spontaneously from the albumen of the gluten, for 
although an eminent scientist and writing but six years ago, 
he believed in the now generally discarded theory of spon- 
taneous generation. 

And lastly, Marcano* believes that the motile bacteria 
found in dough are the true cause of the fermentation. 

Opposed to the view that bacteria are the cause of the 
rising of bread, we have the opinions of such men as Birn- 
baum, Arcangeli and Diinnenberger. Birnbaura'^ thinks that 

• CbtcandArd. Comptet rend, 1883, p. 1585; qaot«d by DttDnenberger, 1. c and Peten 

« Laurent, E. Ball. Ac«d. Roy. Bci. Belg.. Vol. X. 1885. p. 765; Bull. Soc Roy. Bot. 
Belg.. Vol. XXV.. pt 2 p. 165; abatract In Centralb. f. Bak. u. Parasitenk., Vol. I. 1887, p. 
804 : Jutt'a Bot Jabresb., Vol. XIV, pt 1. 1886, pp. 396. 397. 

« Wifand. EnUtebung und Permentwirkung der Bakterlen, 2d Ed.. 1884. p. U. 

^Maroano, Compt. rend., xcrl, zcril, 1H83; quoted by Diinnenberger, 1. c. 

*Blmbaum, Lehrbucb der landwirtecbaltlicben Oewerbe. 1866, Vol. I, p. 228; quoted 
by DOnnenberger, 1. c. 
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the action of leaven is due solely to the presence in it of 
common or alcoholic yeast. Arcangeli ' also thinks yeast is 
the cause of the fermentation. * In ever\' instance he found 
a bacterium, the common Bacillus subtilis, but he says this 
is of very little concern except in facilitating the solution of 
the albuminous bodies. Diinnenberger'* goes even farther 
than this, for he claims the bacteria found in bread are a 
pollution and entirely dispensable. 

Then come the views of Boutroux, Fliigge and Peters 
which disagree with those just stated, that is, that yeast alone 
or bacteria alone are the cause of the rising of the bread. 
They found other organisms besides the yeast in the dough, 
and they claim that these organisms assist in the rising. 
Boutroux* thinks that both yeast and bacteria assist in the 
fermentation, while Fliigge*® thinks that the bacteria may help 
in the fermentation since they are found in leaven in over- 
whelming quantities. Peters" has studied leaven more par- 
ticularly. He found five different bacteria in it that had 
more or less resemblance to one another. He holds that 
common yeast causes the alcoholic fermentation and bacteria 
the acid fermentation. But he thinks the bacteria are of sec- 
ondary importance. 

There are many points of difference in the opinions just 
cited, and at first thought it seems rather unaccountable 
that men who worked with scientific precision, as these 
men undoubtedly did, should arrive at such different re- 
sults. The differences can doubtless be accounted for, how- 
ever, if we take into consideration the fact that they 
worked under different conditions and probably looked at 
the subject from different standpoints, for though it is pre- 
sumable from their writings that nearly all of them used 
leaven, it was very probably obtained by somewhat differ- 
ent methods and under different conditions. 

Leaven is dough left over from one baking to another, 
either with or without the addition of an extract of hops or 
malt. This is the kind of ferment that is generally used in 
the old countries. In this country in places distant from 

T Arcangeli, O. Atti. Soc. Toscano Scl. Nat., Vol. IX, 1888. p. 22; abttract In CMUmlb. 
f. Bak. a. Parasltenk., 1888. Vol. Ill, p. 717. 

• DilnnenberKer, C. Bot. Centralb.. Vol. XXXIII 1888, p. 245; Arcbiv der Phannade, 
Vol XXVI. 1888, p. 546; abttract in BoT. Gazette, Vol. XIII, 1888, p. 140. 

•Boutroux, Compt rend., XCVII.. 1883: quoted by DUnnenberger, 1. c. 

lopiOgge, Die Mlkroorganlsmen, 1886. p. 491. 

i> Peters, W. L. Die Organ Umen det Sauertelgfl and ibre Bedentong fOr die Brotgih* 
rung. Inaug.oDiss.. 1889; Bot Zelt, XLVII.. 1889. p. 406; abstract in Jour. Boy. Mior. Soc. 
1890. p. 75. 
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markets a ferment is made from potatoes, boiled and mashed, 
with flour, salt, sugar, the water that the potatoes have been 
boiled in, and yeast. There are various other methods of 
making this ferment, but they do not differ essentially from 
one another. This is sometimes called emptyings, or jug- 
yeast, and is semi-liquid, so that it differs very matenalTy 
from the leaven of the old country. Of course, m towns and 
cities where a fresh supply of yeast can be obtained readily 
no such methods need be resorted to. Besides the ferments 
mentioned there are also the diy yeast cakes, that is, yeast 
mixed with corn-meal, and dried, which will vegetate when 
moistened, and the salt-rising where no ferment is added, 
the fermentation being supposed to be set up by the organ- 
isms that are already in the ingredients. 

The experiments which I performed in order to determine 
whether the yeast or the bacteria are more instrumental in 
causing bread to rise do not solve the question by any means, 
still they give some additional information on the subject. 
Freshly made dough that had been fermented with Vienna 
pressed yeast, commonly called German yeast, and sold un- 
der the name of Fleischmann's Compressed Yeast, was ex- 
amined with the microscope and the yeast found to be 
Saccharomyces cerevisiae, and with it a bacterium having the 
characteristics of Bacillus subtilis. These two germs were 
separated from each other by means of gelatine plate-cul- 
tures. A single colony of each was placed in flasks in equal 
quantities of a nutrient solution made according to directions 
given by Dr. Stone," the proportions being 25 grams Ger- 
man yeast to 125 cubic centimetres distilled water, with 10 
per cent, sugar, boiled thoroughly, filtered, and sterilized for 
three successive days. The flasks containing the yeast and 
bacteria were then placed in a vegetation chamber, kept at 
about 84-86° F. (29-30° C), this being the optimum temper- 
ature for Bacillus subtilis, that of yeast being about 92° F. 
(33° C). After vegetating for two and one-half months they 
were tested for the amount of carbon-dioxide given off by 
each, the gas that had accumulated in the flasks being first 
drawn off. The yeast gave off 23 mg. gas in one hour, 
the bacteria 70 mg. in the same time. A second test was 
made of a four days' growth of each, the germs for these 

Sowths being obtained from agar cultures of each, inocu- 
ed from the original plate cultures. The yeast gave off 
50 mg., the bacteria 60 mg. in an hour. In a case where 

» stone. W. £., BoT. Gazetti, 1887. p. 270. 



208 BOTANICAL GAZETTE. [ AugUSt, 

the sponges, made as will be shortly stated, and still in the 
flasks, were tested instead of the inoculated fluids for the 
carbon-dioxide, the yeast gave 90 mg. in an hour, the bac- 
teria only 10 mg. in the same, time. 

After each test a bread sponge was made from both 
kinds, that is 200 grams sterilized flour was put into a flask 
and with the flour a nutrient solution, consisting of 150 c.c. 
potato-broth, 2 grams salt, and 8 grams sugar. The bread 
sponges were then placed in a vegetation chamber and kept 
at uniform temperature of 84-86° F. (29-30° C), for about 
twenty-four hours. At the end of that time the yeast sponge 
had run well and uniformly, but the bacteria sponge invari- 
ably showed a separation of the flour from the liquid, the 
flour going to the bottom of the flask, and a layer of clear 
liquid remaining on the surface. 

The sponges then had more flour added to them, and 
the dough thus formed was kneaded thoroughly, and again 
placed in the vegetation chamber to rise, about twenty-four 
hours bein^ allowed for this ; a second kneading was then 
done, the time allowed for rising being about the same as 
after the first kneading. The yeast dough rose higher 
than the other in every case, but in the kneading felt like 
bread with shortening in it, lacking the tough, elastic qual- 
ities of good dough. The bacteria dough, though not risen 
so high, felt more like the ordinary dough, being more 
elastic, tougher, and smelling somewhat sweeter, though it, 
too, felt as if it contained some shortening. 

The dough when placed in the baking-pahs was allowed 
to rise for about six hours before transferring to the oven. 
It was then baked at a temperature of 280-350° F. (138- 
176° C). 

The yeast bread in every case showed a greater degree 
of lightness, as indicated by its bulk, than the other, but 
was coarse in texture, being filled with numerous large 
cavities. The bacteria bread, though apparently not so well 
risen, had a finer texture, with but the occasional occurrence 
of large cavities. 

The sterilized flour used in all the experiments was pre- 
pared by first drying it in an oven two or more hours a day 
for four to six days, the oven being kept at a temperature 
of 150-220° F. (6^105° C). The oven was then raised to 
250-300°F. (121-149° C), for an ^^^^ ^"^ ^^^ sterilization 
completed. 

The utensils used were in all cases sterilized by heat, 
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and the hands of the operator washed in corrosive sublimate, 
but perfectly pure cultures were not obtained in any in- 
stance. 

Though the cultures were not perfectly pure, they had 
such a very small amount of impurities in them that the results 
were almost or quite the same as would very probably be 
obtained from pure cultures. 

The inferences drawn from these experiments are that both 
yeast (Saccharomyces cerevisiae) and bacteria (Bacillus sub- 
tilis r) separately generate carbon-dioxide in sufficient quan- 
tities to raise bread. The amount of gas generated is pre- 
sumably in direct proportion to the growth of the organisms 
and the viscosity of the surrounding medium. From the fact 
that the bacteria-inoculated fluid gave off" more carbon-diox- 
ide than the yeast f uid, while the bacteria sponge gave off" 
less than the yeast sponge, it would indicate that the growth 
of yeast was less in the fluid than the growth of bacteria, but 
greater in the sponge, as the sponges in both cases were most 
probably of equal viscosity, as the conditions were as nearly 
as possible the same in both. 

It was demonstrated by the experiments that both yeast 
and bacteria can separately raise bread, and, under the con- 
ditions of the experiments, the yeast somewhat better than 
the bacteria. Now, whether or not they act together in rais- 
ing bread ordinarily was not demonstrated, but from the fact 
that both organisms were found in large quantities in dough 
that had been raised bv Fleischmann's yeast, and that bac- 
teria are always in the air and in large quantities on the sur- 
face of the grain from which flour is made, and also that they 
occur in all preparations of yeast ferment, it seems to be the 
only satisfactory conclusion that both the bacteria and the 
yeast act together in raising most if not all kinds of bread. 

Purdue university^ Lafayette^ Ind. 



BRIEFER ARTICLES. 

Some effects of the mild winter.— The mild weather during the past 
winter caused so many remarkable changes in the usual habits of plants, 
in this locality, that I can not forbear offering a few notes for publication. 
Halva rotundifolia, Stellaria media, Alyssum maritimum, Capsella Bur- 
sa-pastoris, Bellis perennis, and Lamium amplexicaule, continued in 
bloom all winter, except about the first three weeks of March, during 
which time it was so cold as to stop vegetable growth. The cold spell 
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however broke up with a warm rain, and so much of the advanced vege- 
tation went on growing from the stage where it had been checked. 

Many of the flowers of Malva rotundifolia and Liamium amplexicaule 
went through the stages of antbesis without opening. Since warm 
weather has set in these flowers have lost their cleistogamous character. 
Poa annua remained green and in panicles all winter. Cydonia Japon- 
ica was in a blaze on New Year's day, and continued to bear flowers un* 
til May 10. January 2 I found scattering blossoms on the common peachy 
but it did not bloom fully until April 15. Forsythia suspensa bore flow* 
ers from January 1 to April 11. Spiraea hypericifolia was in bloom from 
January 6 to the end of April. January 5, Acer dasycarpnm, and Janu- 
ary 19, Acer rubrum began to show flowers. They were in full bloom, 
or fruiting, when the cold snap of March came, the result being that 
nearly all their fruit was killed. Lindera Benzoin began blooming and 
leafing very early in January, most of the fruit and many of the trees be- 
ing destroyed by the March freeze. In those instances where the bark 
and sap were frozen, the bark became dry and cracked as if the shrub 
had been burned. 

Viola tricolor and the var. arvensis have been in bloom, in gardens 
and fields, since January 6. 

Syringa vulgaris began sending out leaves February 4, but all the 
leaves and the half opened flower clusters were killed during the first 
half of March. Very few, if any, of these species produced mature flow* 
ers here. 

The dafibdil and spring crocus were in bloom from February 1 to 
the second week in May. 

Ulmus fulva was in bloom February 10, and Ulmus Americana, Feb- 
ruary 18, but they, like the maples, lost nearly all their fruit during the 
fir^t half of March. 

Vinca minor was found in bloom February 18; Ranunculus abor- 
tivus and Muscari botryoides, February 20, and Hyacinthus orientalis, 
February 25; they were checked during the frosty da3rs in March. It 
was later than usual when they finally were through blooming. 

During February the buds of Acer saccharinum and of the var. ni- 
grum were well advanced, but did not come to flowering ; many of these 
buds were frozen during March, so that very few trees bore flowers in 
May — not more than one tree in thirty. But the interesting fact was 
noted, that of the trees which did bear flowers nearly all were nigrum. 
This would appear to indicate that the variety is better suited to with- 
stand severe exposure, than the species, while in an advanced stage of 
»3tivation ; due probably to the extra protection afforded by the down 
on the bud. The diagnostic points of the leaves and fruit, given by some 
authors as existing between the species and the Viiriety, do not hold 
good in this locality. The only constant distinguishing sign being 
the downy petiole and buds. Probably more time and favoring condi* 



1 890. J BOTANICAL GAZETTE. 211 

tioQS may yet make this a distinct species. Tlie variety is far less abun- 
dant, in this vicinity, than the true species. 

I have cultivated, for a number of years, a bed of Afelilotus offici- 
nalis, and another of Datura meteloides. During all these years they 
behaved as annual*, but this spring they came up in abundance from 
last year's roots, and also from the scattered seeds. 

I have been much interested in noting the progress Phoradendron 
fiaveecens has made during the past two mild winters. It is found in 
much greater abundance and in larger bunches than I have yet seen it 
in this vicinty. A few more mild winters and it would extend its range 
northward several hundred miles. During the past twenty years, on 
several occasions, it has been almost entirely exterminated by cold win- 
ters. 

In addition to the hosts given (Botanical Gazette ix. 102), for this 
locality, I can now add Prunus serotina.— Jacob Schmeck, ML CarmHt 
Illinois, 

A new Helianthemam.— Mrs. S. B. Walker, of Castle Rock, Colorado, 
has for two successive seasons sent specimens of a Helianthemum which 
ought to be characterized as a good variety of H. Canadense, as follows : 

H, Canadenae, var. Walkene. Leaves narrowly obovate to linear- 
oblong, 12 to 36 mm. long: petal-bearing flowers 1 to 5, on pedicels 6 to 
H mm. long: petals obovate, obcordate or cuneate, 6 to 8 mm. long, 
bright yellow, varying to paler : secondary flowers apparently wanting : 
capuule 4 to 6 mm. long. — Douglas County, Colorado, 1889 and 1890. Mr$, 
S, B. Walker. 

The resemblance to H. Canadense is quite well marked, but that 
species is not given as occurring west of Minnesota, while our variety 
occurs in a region hitherto said to be without a representative of the 
genus. The specimens are excellent, and collected at various times, yet 
none of them show any secondary flowers so characteristic of the species. 
This character together with the leaves and more numerous petal-bear- 
ing flowers, make a sufficiently marked variety.— Walter H. Evans, 
Crftufiirdsville, Ind. 

PeBtcilliam and corrosive sablimate.— Dr. Coulter, on the above topic, 
in the March number of the Gazette, relates an experience that is simi- 
lar to one we have had with our glue bottles in the laboratory. By pro- 
tracted sterilization of bottle and addition of a considerable quantity of 
a saturated solution of mercuric chloride, the growth of the fungus was 
stopped. As neither of these results were determined quantitatively, 
an experiment was tried with percentage solutions, to see how much 
mercuric chloride was necessary to stop the growth of the fungus. 10 
c. c. tubes of gelatine, to which were added 1, 2 and 3 c. c. of a solution 
of mercuric chloride (1:1000) were copiously inoculated with Penicil- 
lium glaucum and then plated out according to the usual bacteriological 
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methods. No. 1, in which the mercury was in the proportion of 1 : 10000, 
showed at the end of ten days five colonies of the fimgus. Nos. 2 and 3, 
in which the mercury was in the proportion of 1 : 6000 and 1 : 4500, 
respectively, failed to give any growth. Gelatine affords a good medium 
for the growth of this fungus, and one also can distribute the fungicide 
much more thoroughly than can be done in a permanently solid mix- 
ture. When grown on solid media a much larger proportion of the 
poison is necessary, as it is impossible to distribute it as thoroughly as in 
fluid cultures. A quantity of starch paste was made, to which was added 
corrosive sublimate, in exact proportion of 1 : 1000. This was done be- 
fore boiling the starch solution, in order to distribute as thoroughly as 
possible the mercury. Of three cultures made from this starch paste, 
two at the end of six days showed considerable growth of the fungus, 
about the inoculation point This seems to indicate that it is on account 
of the density of the medium, and consequent insufficient distribution 
of the poison, that the fungus is able to grow. When grown in proper 
media, in which the poison can be thoroughly and equally distributed, 
Penicillium is unable to stand the presence of germicides to a greater 
extent than many other forms. — H. L. Bussell, Botanical LabanUi/ry 
University of Wisconsin, 



CURRENT LITERATURE. 



American literature has received an invaluable increase in the trans- 
lation of a work so important as that of Prof. Hackel,* not only in regard 
to its scientific merits, but also as being of practical use to the farmers 
and students in the United States. Among all the works hitherto pub- 
lished upon this subject, Prof. HackePs book ranks as undoubtedly the 
most comprehensive, and the translators have rendered a groat help to 
the study of this family, the grasses, in our country. 

We are therefore greatly indebted to the translators for having made 
such a work more accessible to American students and farmers, and the 
translation has been done in a manner that makes it not only pleasant 
reading, Hut also interesting to scientific students and easily understood 
in practical use. 

The work, as it presents itself, is divided into two parts, of which the 
first contains general remarks upon the structure, morphology and phys- 
iology, while the second part includes keys of analysis and descriptions 
of the tribes and genera. We find, for instance, in the first part all the 
modern views in regard to the correct understanding of the structure of 



>The True Qraases, by Edward Hackel. translated from Die natUrllcben Pflanten- 
famllleii (Engler and Prantl) by P. LamsonScrlbner and Effie A. Southirorth. iBeorf 
Holt A Co., New York. 1890.) 
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the graw- flower, an explanation of the different organs, the glumes, the 
palet, the Iodides, etc; furthermore the structure of the seed with the 
embryOk uid a very complete description of the germination itself. This 
is so much more important, as the translators thereby have defined sev- 
eral botanical terms in a clear and concise manner, at least so that several 
of theee are easily to be used also in descriptions of other families. The 
second part contains the more systematic treatment of the genera, pre- 
ceded by a key to the tribes. Diagnoses have also been given to not less 
than 313 genera, which is an increase of fifteen genera over the number 
recorded by Bentham and Hooker. It is also a good improvement, made 
by the translators, that the respective number of each genus in Bentham 
and Hooker's Crenera Plantarum has been inserted in parenthesis before 
the generic names, which facilitates ready reference to that work and at 
the same time shows the diversity between the systems of classification 
adopted* 

It is also to be remarked, that a number of notes and observations 
have been added to the translation by Profs. Hackeland Scribner, so that 
it is even more complete than the original work. The book contains 
numerous good figures, most of which have been obtained from older 
authors, as for instance. Gray, Eunth, Nees v. Esenbeok, Trinius, and 
others. 

But while an attempt has been made, as it seems successfully, in re- 
gard to the identification of the genera of the grasses in a more complete 
stage with the flowers developed, then the next stage should be to teach 
how to distinguish them before the blooming, by character taken for in - 
stance from the leaves or rhizomes. Several attempts have already been 
made in this line by European botanists, and with great success, so that 
it has been proved that in many cases the leaf alone is sufficient, when 
the question is to distinguish a genus or even a species. This would be 
a great help to the farmers and field botanists, but at the same time of 
great interest to descriptive botany, in adding structural characters to 
the diagnoses. 

It is far from difficult to find characters of this kind, if we look at the 
diflidrences in the venation of the leaf, the form of the blade, the ligule, 
the sheath, whether open or closed, which show a large variation even 
in the same genus. And the internal structure of the leaf, examined by 
a low power of the microscope, will undoubtedly show many differences* 
— ^Thbo. Holm, U. S. Nniional Museum. 

A ne^r acliool tcKt-l»ootK. 

Does the frequent .ippearance of new text-books show that there is 
still a want, ** long felt," yet not " met "? or does it merely indicate that 
another live teacher has a plan of his own which he thinks others may 
find useful ? Dr. Campbeirs Structural and Systematic Botany' is offered 

sCavpbcll, DoroLAS Hot orton.— Elements of Strucmiml and Systematic Bouny, for 
High Schools and elemenury college couneti. Pp. ix. 253. Glnn <\: Co., Boston. IblW. 



2l6 BOTANICAL GAZETTE. [ AugUSt, 

M. Henri Jumelle begins, in the last June number of the Retme 
ghihxd de Bolanique, a capital review of the works on vegetable physi* 
ology and chemistry, published between July, 1889, and April, 1890. 

Mr. Edmund G. Baker is doing good service in bringing together 
information concerning the genera and species of Mak)ess, in Jour. BoL 
It is a group that sadly needs monographing, and is an exceedingly per- 
plexing one on our southern borders, which are so largely tinctured 
with Mexican forms. 

The Journal qf Botany (July) gives an interesting account of the 
changes at Kew, and pays a handsome tribute to the services of the three 
botanists concerned. Professor Oliver, the retiring curator, Mr. J. O. 
Baker, the new curator, and Mr. Hemsley, who takes Mr. Baker's former 
position as assistant curator. 

Botanical articles in Zoe, for June, are : Heterosporous fern allies 
of the Pacific coast and Mexico, by Lucien M. Underwood (in which a 
new Isoetes is described); Brodi»a multiflora, by Carl Purdy; The 
plants of Santa Catalina Island (with 2 plates), by T. S. Brandgee ; Nat- 
uralized plants of Southern C^ifomia, III, by S. B. Parish ; Pappus of 
Microseris, by T. S. Brandegee. 

Messrs. Underwood <& Cook have just issued the seventh and 
eighth decades of their Hepaticse Americanse in the same neat form as 
previous decades. Only a few sets of the two previous decades are left 
and the price is now $1.50. The sets of illustrative fungi prepared by 
the same authors have been sold with the exception of three copies. 
Sets were mostly purchased by colleges and experiment stationi*. 

The Dutch Society of Sciences in Harlem has announced a prize 
of a gold medal or 150 gulden for the solution of the following prob- 
lems: The role of bacteria in the destruction and formation of the 
nitrogenous compounds in different sorts of soils; or, the mode in 
which different parts of plants can unite with each other, and jmrticu- 
larl V the phenomena of healing which accompany the operations of 
grafting by scions, buds or contact The papers may be written in 
Dutch, German, Latin, He. (which may be supposed to include English), 
and must be sent to Dr. J. Bosscha, in Harlem, before January 1, 1891. 

Mr.C. Muller haa recently given special attention to the discrimi- 
nation of the various forms of cmlenchyma. He is able to distinguish 
the following: 1, Collenchyma proper with the thickening chiefly in 
the corners of the cells; 2, Bast collenchyma, with the thickening in- 
volving the whole wall ; 3, . Cartilage collenchyma, with walls thickened 
strongly all around and with a sharply ditierentiated inner lamella, so 
that the section resembles the section of cartilage, apparently separate 
tubes imbedded in a homogeneous matrix; 4, Plate collenchyma, with 
only tangential walls thickened; 5, Rift collenchyma, with only that 
portion of the wall thickened which borders on an intercellular space : 
6, Metacollenchyma, formed by the slow death of the cell and the meta- 
morphosis of the cell wall ; and nnally, 7, a form which resembles in shape 
the true hard bast, Protosclerenchyma ( Haberlandt's " provisoriachee 
Collenchym "). Collenchyma in general is to be considered as in its na- 
ture a water-storing tissue, but one which early acquires a mechanical 
function. It constitutes a supporting tissue not only during intercalary 
growth and entension of the organ, but remains particularly in herba- 
ceous plants as a permanent mechanical tissue. Cf. Ber, d, dmt9ch* BoL 
Qeselli, viii. 150. 
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CdBtribiitions to the knowledge of North Ameriean Spha^t. III. 

C. WARNSTORF. 

B. Branch leaves with fores and fibrils. 

1. Branch leaves ovate-lanceolate, lanceolate to almost long- 
linear. 

A* Stem leaves in the upper part with resorbed membranes, and 
therefore the apex lacerate-fimbriate. 

a.. Stem leaves widened upward, spatulate, and fringed at the 
broad rounded apex, like S. fimbriatum. 

13. S. Lindbergii ^avB,. Entw.-Gesch. d. Torfm. p. 67, 
no. 6 (1858). 

Syn : S, cutpidaium pjulvum Sendt MSS. 1888. 

New York, Canada, Newfoundland, Greenland, Miquelon 
Island (Delamare). 

fi' Stem leaves triangular-linguiform, lacerate two-cleft at the 
apex. 

14. S. ri-barium Aongstr. in Oefvers. V. Ak. Handl. 
21, p. 198 (1064). 

Syn.: 5. cuspidatum T* $pe(nomm Russ. Beitr. p. 57 (1865). 

S, Bpeciosutn v. Klinggr. (1872). 

S. tpe&abiie Schpr. Synops. 2d ed. p. 834 ( 1876). 

Greenland, New Herrenhut (*S//Vi^^ ; Kotzebue Sound, 
N. W. America {Seemann, Herb. Mitiefi) ; New Jersey ; 
New Hampshire, Crawford House, 1,900 ft. {Faxon). 

This beautiful, most characteristic species must surely be 
common in North America, but has hitherto been mostly 
overlooked or not distinguished. Lindberg regards it, in 
Hvit-mossor, as merely a sub-species of S. cuspidatum ; Car- 
dot only mentions it, m R^v. des Sphaignes, in connection 
with S. cuspidatum var. Miquelonense Ren. et Card. Miss 
Cummings does not include it in her Catal. of Muse, and 
Hep. of N. America, and passes over it in silence. 

S. riparium is, with the exception of S. cuspidatum, var. 
Torreyanum, the stateliest of all the Cuspidata, and some- 
times attains to the size of the strong forms of S. squarrosum. 
It is always easily and certainly distinguished from all the 
other species of this group by the stem leaves which are tri- 



2i8 BOTANICAL GAZETTE. [September, 

angular-linguifonn, always lacerate two-cleft at the apex and 
without fibrils, as well as by the large membrane-gaps on 
the outer side of the leaves of both kinds of branches or onlv 
of the pendent ones, in the upper angles of the cells. 

%• Stem leaves either with iaolmted membnuie-gBpt oo both sorfftoes 

at the extreme tip only, or entirely withoat them. Fibrils 

sometimes present, sometimes absent 

a. Stem leaves mostly small, eqoilateral-triangalar to shcnt 
isosceles-triangolar and pointed, or triangular •unguiform and 
obtose, mostly nonfibrilloee, rarelr fibrilloee in the apical part 
Branch leaves narrowly bordered; on the inner side with nu- 
merous rocmd pores in nearly all the cell angles, on the outer 
side near the apex almost fr«e from pores, or with sin^e or 
numerous small, imperfectly ranged pores on the commissures, 
but in the middle and lower part of the leaf near the mai^os 
with rather large pores in the upper cell-angles. 

15. S. recurvum (P. B. ) Russ. et Warnst. in Sitzungs- 
ber. der Dorpater Naturf.-Ges. 1889, p. 99. 

Syn.: 8, intermedium Hoflfm. DeutscbL Fl. 2, p. 22 (1796), according 
to Lindb., Braithw. and others. 

8. cuspidatum Ehrh. C. Mull. Synopsis L p. 96 1 1^49). 

8, pulehricoma C. Mull. Synops. L p. 102 (1^9). 

f 8.Jlezmmm Di. et Mlkb. in Prodr. FL Batav. 2, P. 1, p. 76 (1851). 

8. mriabile Warnst var. Europ. Torfm. p. 60 (1881). 

5. SfTTjp C. MulL 1889inlitt 

Var. /ttArAr«w LiNDB. in Braithw. Sphagn. of Eur. and 
N. Am. (1880). 

A stately, beautiful form. Stem leaves triangular, point- 
ed, with or without fibrils in the apical part. Branch leaves 
mostly closely imbricate, when dry slightly undulate, when 
moist'distinctly five-ranked, broad-lanceolate, lather abrupt- 
Iv contracted into a short narrowly truncate dentate point. 
Color of the tufts varied, the heads often fine yellowish 
brown or dirty brown, and the other parts green or blanched. 

Miquelon Island {Delamare) ; New Jersey {Austin) ; New 
Hampshire, Crawford House, 1,900 ft. {Faxon). 

Var. mucronalum Russ. as subsp. in Sitzungsber. tier Dor- 
pater Naturf.-Ges. 1889, p. 99. 

Stem leaves mostly small, triangular, acuminate and with- 
out fibrils, or in the hemiisophyllous forms larger, isosceles- 
triangular and with fibrils in the apical part. Branch leaves 
lanceolate, longer-pointed, when dr\' beautifully undulate 
and with recurved points, when moist not obvnously five- 
ranked. Color green, whitish or in the heads pale yellow- 
ish. 
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Mass. Boston, Brookline and Bedford, 50 to 100 feet 
{/uixan). 

Var. atnblyfhyllum Russ. as subsp. in Sitzungsb. der 
Dorpater Naturf.-Ges. 1889, p. 99 

Similar to the preceding var. and differing from that only 
by the stem leaves which are triangular-linguiform and fur- 
nished at the rounded apex with isolated membrane-gaps, 
and nearly always without fibrils. Here belongs S. fuichrU 
conia C. Mttll. 

N. H., Crawford's, 1,900 ft., Franconia, 1,000 ft. ; Mass., 
Boston, Dedham and Brookline, 50 to 100 ft. {Faxon). 

Var. farvifolium (Sendt.) Warnst. in Flora 1883, p. 374. 

8yn.: var. tonti«, v. Klinggr. (1872). 

var. angvLdijdiwm C. Jens. 1884 in litt 
var. gr^icile Gravet, Warnat Europ. Torfm. p. ^ (1881). 
subsp. angwdifdium (Jens.) Russ. in Sitzungsb. d. Dorpater 
Naturf.-Ges. 1889, p. 99. 

Tall and slender, or in lower compact tufts. Stem cor- 
tex usually not clearly distinct from the wood cylinder. 
Stem leaves small, triangular-linguiform, not fibrillose or to- 
ward the apex fibrillose. Branch leaves small, slightly un- 
dulate or even without a trace of undulation ; in tne latter 
case mostly densely imbricate, the plant then being in habit 
quite similar to S. acutifolium. On the outer side of the ap- 
ical half with small imperfectly ringed pores on the commis- 
sures, which in the preceding varieties are almost entirely 
wanting. Leaves of the pendent branches with large mem- 
brane-gaps in the upper angles of the cells. 

New Hampshire, Crawford House, 1,900 ft., Franconia 
Notch, 2,000 ft. {Faxon). 

The species nearest related to S. recurvum is the before- 
mentioned S. obiusum Warnst. in Sitzungsber. der Dorpater 
Naturf.-Ges. 1889, p. 99. The latter is distinguished from 
S. recurvum chiefly by the stem leaves larger, linguiform, 
not fibrillose, and somewhat fimbriate at the rounded apex, 
also by !he occurrence, on the outer side of the branch leaves, 
in greater or less number, in one or two rows, of very small 
pores with ill-defined outlines which, as already mentioned, 
can only be made visible by intense staining. In this con- 
nection I would suggest that it is only by staining the leaves 
that one can form a safe judgment concerning the relation- 
ships of the Sphagna with respect to their pores which usu- 
ally are quite different on the two surfaces of the leaf. S. 
obtusum sometimes attains to the size and strength of S. ri- 



220 BOTANICAL GAZETTE. \ September, 

parium ; I have not yet seen specimens from N. America, 
but I do not for a moment doubt that it will be found there in 
swamps on the shores of lakes and ponds. 

^. Stem leaves larger, igoeceles-triangular, usually with fibrils in 
the apical part. Branch leaves broadiv bordered and mostly 
involute far down on the margins; on the inner side with few 
or many pores in the cell-angles, on the outer side with only 
small pores in the upper angles of the cells. 

i6. S. cuspidaium (Ehrh. ) Russ. et Warnst. in Sitzungs- 
ber. der Dorpater Naturf.-Ges. 1889, p. 99. 

Syn. : S. cuBpidatum fi, plumosum Bryol. Germ. I. p. 24 (1828). 
5. cuspidfUifi/rwe Breutel in Flora 1824, p. 487. 
S. hyjmoidei (A. Braun) Bruch in Flora 1825, p. 629. 
S. laxi/dium C. Mull. Synops. I, p. 97 (1849). 
5. Torreyanum Sull. in Mem. Am. Acad. n. s. iv., p. 174 (1849). 
S, cuapid(tium fi, iubmermm et y. plumnlosum Schpr. Entw.-Gesch. der 
Torfm., p. 61 (18/58). 

S. variabile Warnst. var. 2, in part, Europ. Torfm. p. 69 (1881). 
S. Nauvuinii C. Miill. 
8. Bernu ri Besch. ( 1879). 
S. Oabonerm Besch. (1883). 
S./(doatuium Besch. (1885). 

Var. Torreyanum (Sull.). 

Syn.: S. cuspidatum var. Miquelonente Ren. et Card, in part, R^v. des 
Sphaignes de T Am^rique du Nord (1887). 

Of all the forms of S. cuspidatum the most stately and ro- 
bust. Stem leaves lartje, isosceles-triangular, acuminate or 
obtusish, broadly and almost uniformly bordered to the base, 
free from fibrils or with rudiments of fibrils in the upper part. 
Branch leaves very large, long-lanceolate, 4 to 5 times longer 
than broad, tubular-concave, broadly bordered, dentate only 
at the truncate point ; when dry usually secund falcate and 
slightly undulate ; entirely free from pores on both sides of 
the leaf. 

Esse.x Co., N.Y. ( Torrev). Miquelon Island (Delamare), 

Mass., Milton, 500 ft., Brookline, 100 ft. (F'axon), 

Var. Miquelonense Ren. et Card, in part, 1. c. 

Plants strong but weaker than in var. Torreyanum. Stem 
leaves rather large, triangular-linguiform, dentate at the 
usually obtuse apex, edges with a broad border much widened 
downward, mostly without fibrils, rarely with rudiments of 
fibrils near the apex ; on the outer side with large, roundish 
or longish-oval membrane-gaps. Branch leaves large, wider 
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or narrower, long-lanceolate, when dry faintly undulate and 
more or less falcate, above tubular-concave, at the edges 
broadly bordered by 5 to 8 rows of narrow cells ; on the inner 
side with numerous pores in nearly all the cell angles, be- 
coming gradually smaller toward the base ; on the outer side 
the pores are more scanty, especially in the lateral angles of 
the cell, sometimes one ver}' strong-ringed pore in the upper 
angle of the cell, the larger pores often with imperfect rings, 
becoming gradually larger toward the base of the leaf. 

Miquelon Island {Delamare) ; Mass., Milton, 500 ft. 
(faxafi), Essex Co., 100 ft. {Robinson). 

Chiefly distinguished from var. Torreyanum by the pore- 
structure of the branch leaves. 

W^x.falcatum Russ. Beitr. p. 59, 1865. 
N. Jersey {Austin) : Miquelon Island {Delamare) ; Mass., 
Bedford, 100 ft. {J^axon), 

Var. subntersum Schpr. Monogr. et Svnops., ed. I. 
Louisiana {Langlois) ; Mass., Boston, Brookline and Bed- 
ford, 50 to 100 ft. {Faxon), 

Var. flumosum Brvol. Germ. I., p. 24 (1823). 

N. Jersey {Austin) ; Mississippi {Langlois) ; Mass., Boston, 
75 ft. {Faxon), 

Undeveloped plants of this variety often exhibit broadly 
truncate branch leaves, coarsely dentate at the apex and 
denticulate on the margins ; these constitute the var. serrula- 
turn Schlieph. Beitr. p. 15 (1865). Whether these plants are 
identical with S, serratum Austin, I can not determine, for 
hitherto I have been unable to obtain an original specimen 
of this form ; that which I have received under this name 
from the Kew Herb, proves lo be S. Floridanum. C. Miiller 
recently cites Austin's moss as a synonym of his S. Trini- 
tense, which I retain provisionally as a separate species, dis- 
tinct from S. cuspidatum on account of the invariably divided 
hyaline cells of the stem leaves. 

f. Branch leaves on the inner surface almost always without 
pores; on the outer side with numerous larger or smaller 
apertures in one or two rows in the middle of the cell-wall or 
near the commissures, which always have sharply defined out- 
lines and frequently in the apical half of the leaf become large 
membrane gaps. Stem leaves large, triangular-linguiform, 
almost always fibrillose near the apex. 

17. ^S*. Mendocinum Sull. et Lesq^ in Sulliv. Icon. Muse. 
Suppl. p. 12 (1874). 
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Sym.: 8. laricinum Aongstr. in Oefvers. V. Ak. Forh. 21, p. 197 
(1864). 

8. eutpidaJtum var. DuterUi C. Jens. (1886 in litt) 

8. eiutpidcUum var. Natua^chini Schlieph. (1888 in litt) 

8, cuijncUUum var. porotum Schlieph. et Wamst 

5. obtusum Warnat var. Du$enii (C. Jena.) Wamat in Sammi. Europ. 
Torfm. No. 97 (1888). 

8, DuBenii (Jens.) Buss, et Wamst. in Sitzungsb. der Dorpater Naturf.- 
Ges. 1889, p. 99. 

California (Brewer) : N. Hampshire, Ethans Pond, Mt. 
Willey, 2,500 ft. (Juixon). 

The occurrence of numerous pores on the outer side of 
the branch leaves has led Aongstroem to refer this character- 
istic species to S. laricinum (Spruce) and therefore to place 
it in the Subsecunda. Lesquereu^c and James also erron- 
eously place it in the Subsecunda (Manual p. 20). I my- 
self also, in 1881, in Die Europ. Torfm. p. 90, committed the 
mistake of designating specimens of Aongstroem's S. lari- 
cinum as var. d, JLapponicum. This type, however, belongs 
unquestionably to the Cuspidata, and moreover in habit has 
the greatest resemblance to S. cuspidatum (Ehrh.) Russ. et 
Warnst. 

By the presence on the outside of the leaf of larger or 
smaller pores with sharply defined outlines, as well as by the 
triangular-linguiform stem leaves, nearly always fibrillose at 
the apex, this species is easily and certainly distinguishable 
both from the forms of S. cuspidatum and from S. obtusum. 

d. Branch leaves comparatively large linear-oval, distinctly den- 
tate at the broad truncate apex as well as on the upper mar- 
gins nearly to the middle, border very narrow, edge not in- 
volute; on the inner side with single small pores in the cell- 
angles. Stem leaves large to very large, narrow, elongate-oval, 
concave, with an almost cucuUate, truncate, dentate apex, nar- 
rowly and uniformly bordered to the base, abundantly fibril- 
lose throughout, the lateral margins involute far downward. 

18. S, Fitzgeraldi Renauld in Lesq. & Tames Manual, 
p. 23, 1884. — Ren. et Card, in Rev. Bryol. 1085, p. 46. 

Florida, on decaying stems and leaves of palms (Fitz- 
gerald), 

This extremely soft and slender plant which was collected 
in fruit by Fitzgerald has a very small hemispherical capsule 
with triangular- thickened cell -angles. The tetrahedral 
spores are large and measure in diameter 0.038 mm. They 
are pale and appear broad-edged and with the surface fur- 
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nished with a branching network of bands, as in certain 
species of Fossombronia and Riccia. 

c. Branch leaves very long and narrow, almost linear, flat, 
broadly bordered by 4 to 6 rows of narrow cells, margin den- 
tate to the base, apex broad-truncate and dentate. Pores on 
the outer side situated solely in the upper angles of the cells, 
or sometimes in the upper and lower, and very small. Stem 
leaves large, narrow isosceles-triangular, dentate at the trun- 
cate apex, with a broad border almost equally broad to the 
base ; every hyaline cell divided by an oblique cross- wall, fibril- 
loee to the base of the leaf ; arrangement of pores the same as 
in the branch leaves. 

19. S. Trinitetise C. Muell. Synops. I. p. 102 (1849). 

Syn.: 8.$errtUum Austin in Bull Torr. Bot Club, p. 145 (1877) ac- 
cording to C. Muller, Flora 1886. 

S, cutpidatum, var. ^erratum (Aust) Lesq. <& James, Manual, p. 15 
(1884). 

Florida {Fitzgerald^. 

This species, an original specimen of which I have been 
able to examine, seems in habit very similar to a feeble S. 
cuspidatum var. plumosum, and also in most points agrees 
with that form in anatomical structure. It seems to me, how- 
ever» remarkable that all the hyaline cells of the stem leaves 
are always divided by a cross-wall in S. Trinitense, a condi- 
tion which I do not remember ever to have observed in the 
forms of the genuine S. cuspidatum ; in the latter, indeed, 
cross-partitions of the hyaline cells of the stem leaves also 
occur, but only isolatedlv. Although therefore I must ad- 
mit that S. Trinitense (*S; serraium Austin) stands extremely 
near to S. cusfidaium v?^x , -plumosum f. serrulatum Schlieph., 
nevertheless .1 am inclined to treat the former provisionally 
as a type distinct from S. cuspidatum, on account of the in- 
variable cell-division in the stem leaves. A final decision 
can only be reached when more abundant material for inves- 
tigation shall be at our disposal. 

III. Bphafirna squarroea. 

20. S, squarrosum Pers. MSS. Sw. in Schrad. Journ. 
Bot. 1800, I, P. 2, p. 398. 

Syn.: & lati/olium ^. $quarro9um Wahlenb. FL Upsal. p. 391 (1820). 

S, etpnbifoiium, var. $quarro8um Bruch MSS. Bryol. Germ. I, p. 11 
( 1823). 

S. tere$, var. 1. 9q\uirromm Pers. as species, Wamst in Die* Europ. 
Torfm. p.l21(1881). 
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In North America probably as widely diffused as in Eu- 
rope ; I have seen specimens from Greenland, collected by 
Spindler at New Herrenhut, from Miquelon Island (Dela- 
mare)y from Lower Canada (Pringle)^ and from New Hamp- 
shire, Vermont and Massachusetts {Faxon). 

Var. gpectabile Russ. in litt. 1888. 

Branch leaves squarrose- spreading throughout. 

Vermont, Westmore, 1,000 to 1,500 ft. ; New Hampshire, 
Wh.Mts., 1,500 to 5,000 ft. ; Massachusetts, N. Adams, 1,500 
ft. (Faxofi). 

Var. semisqaarrosnm Russ. in litt. 1888. 

Branch leaves squarrose-spreading, either only in the low- 
er part of the stem, or only in the middle part, or only in 
the upper part, but in the other parts of the stem appressed 
to erect-spreading. 

Mitis, Lower Canada (Pringlc) ; N. Hampshire, Craw- 
ford's, 1,900 ft., Protile Lake, 2,000 ft., Franconia, 1,200 
ft. {Paxoii). 

This species is distinguished from the next by the robust 
construction of all its parts, by its monoicous inflorescence 
and by the form of the male branches and their perigonial 
leaves. The papilla? which occur on the inner walls of the 
hyaline cells of the branch leaves, so far as they are united 
to the chlorophyllose cells, are as variable as they are in the 
CvMBiFOLiUM group; sometimes they are distinct and nu- 
merous, sometimes small, faint and almost invisible. They 
are the best developed in the brown forms. Still another 
distinct European form, var. imbricatum Schpr., with ever}'- 
where appressed, or in part erect-spreading branch leaves, 
I have not vet seen from N. America. 

21. .S*. teres Aongstr. in Hartm. Skand. Fl. 8 ed., p. 417 
(1861). 

Syn.: B, squarroBumj var. teres Schpr. Entw.Gesch. der Torfm. (186S). 
8. if res, var. 3. gracile Warnst. Die Europ. Torfm. p. 125 (1881). 

N. Jersey {Austin) ; Miquelon Island {Delamare). 

Var. imbrieatnm Warnst. in litt. 1888. 

Branch leaves everywhere appressed, or partially erect- 
spreading. 

N. Hampshire, Crawford's, 1,900 ft., Lisbon, 1,000; 
Mass., Dedham, 75 ft. {Faxon). 

Var. snbsqaarrosam Warnst. 1888 in litt. 

Branch leaves in part appressed or erect-spreading, in 
part squarrose. 

Massachusetts, Dedham, 75 It. {Faxon). 
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Var. squarrosulum LEsq. as sp. in Moug. et Nestl. Stirp. 
Crypt. Vog.-Rhen. No. 1305 (1854^. 

Branch leaves squarrose-spreading throughout. 

California {Brewer) ; New Hampshire, Mt. Washington, 
5,000 ft. {/*axon). 

That S. squarrosulum Lesq. can not belong to the form- 
series of S. squarrosum is surely proved by the dioicous in- 
florescence, as well as by the form of the male branches and 
their bracts which quite agree with S. teres. 

IV. Sphagna polyolada. 

22. ^S*. Wulfianum Girg. in Arch. Nat. Liv.-Est. und 
Kurl. 2. Ser. 2. p. 173 (i860). 

8yn. : 8, cuspidatum, var. patens Aongstr. MSS. Lindb. in Oefvers. 
V. Ak. Forh., p. 1»7 (1862). 

5. pycnodidum Aongst. in Oefvers. V. Ak. Forh. p. 202 (1864). 

Canada, New York, Greenland. 

Var. yersieolor Warnst. 1889 in litt. 

Color, especially in the coma, a beautiful rose- or violet- 
red mixed with yellowish-green. 

N.Hampshire, Franconia, 1,000 ft.; Vermont, Sutton, 
1,000 It. {Faxofi), 

Var. viride Warnst. 

Whole plant grass-green, blanched at the base. 

N. Hampshire, Franconia, 1,000 ft. ; Mass., Dedham, 75 
ft. {faxon). 

The position of this well marked species has been very 
differently understood by the various investigators. Some- 
times it has been placed in the Acutifolium group, sometimes 
in the Cuspidata, sometimes in the SquARROSA ; indeed, 
Limpricht in the Kryptogamen-fl. von Deutschland even re- 
fers it to the RiGinuM group. It seems to me, however, that 
it belongs to none of the groups menironed, but that, by its 
anatomical structure and especially on account of the numer- 
ous branches (6 to 13) in a fascicle, it represents a separate 
type among the Sphagna, to which I have in vain sought for 
an analogue among all the known species of the earth, 
although I have examined already about 200 established 
species. I therefore do not hesitate to consider S. Wul- 
fianum as the only present representative of a separate group, 
the Sphagna polvclada. The case is the same with Sphag- 
num Aongstra^mii, not yet met with in N. America, which also 
I account as the representative of a separate group, the 
Sphagna truncata. 
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It may have become known to North American bryolo- 
gists that Russow and I have recently found, in S. Wulfianum, 
papillae on the inner walls of the hyaline cells of the branch 
leaves, so far as they are united to the chlorophyllose cells. 
But little material of. this magnificent species has hitherto 
been sent to Europe from N. America ; for Cardot in R6v. 
des Sphaignes de TAm^rique du Nord, p. i6 (1887), says, 
** Je n'ai pas encore vu cette espece d'Amlrique." So much 
the greater was my surprise and joy on receiving from Mr. 
Edwin Faxon abundant and beautiful specimens of this moss. 

V. Sphagrna rigrida 

23. S. compactum DC. (Lam.) F1. Frang., 3 ed. p. 443 

(1805). 

Syn.: 8, prxmorsum Z. D. Muse. Thuring. no. 18 (1821). 
S, immertum Bryol. Germ. 1, p. 11 (1823). 
8. ambiguum Hiiben. Muscol. Germ. p. 25 (1883). 
8, stridum SulHv. Muse. Allegh. p. 49 (1846). 

8, humile Schpr. MSS.Sulliv. in Mem. Amer. Acad. n. 8., p. 175 (1849), 
according to Lindb. 

8, rigidum Schpr. in Mem. sav. Strang, p. 72 (1858). 

8, Oarberi Lesq. et James in Proc. Am. Acad. XIV, p. 133 (1879). 

California (Bo/ander) ; N. Jersey ; Pennsylvania {Rau) ; 
Alabama; Florida; Miquelon Island {Delamare). 

Var. squarrosum Russ. Beitr. p. 77 (1865). 

In lax, deep tufts of a grayish or bluish green. Fasicles 
approximate or more remote. Spreading branches hori- 
zontal, more rarely curved downward, leaves loosely imbri- 
cated and squarrose. S. Garberi, of which I have examined 
specimens from the Kew Herb., certainly belongs here. 

Pennsylvania {Rau) according to Cardot ; Mass., Bedford, 
100 ft. (Paxon). 

Besides this I now distinguish two other varieties ; var. 
snbsqnarrosnm with generally but few recurved branch leaves, 
mostly erect-spreading, and var. imbricatum with closely im- 
bricate branch leaves. The latter form usually produces 
very dense low tufts of different colors ; the branches are 
comparatively short and much crowded. 

Lindberg and Cardot cite S. humile Schpr. as a synonym 
of S. compactum, which does not seem to me correct. An 
original specimen, collected by Lesquereux in Carolina, 
which Schimper himself sent to Geheeb, is a very low (a few 
cm. high) undeveloped form of S. molle Sull., with few- 



1 890. J BOTANICAL GAZETTE. 227 

branched or even quite simple stems and squarrose leaves. 
A branch leaf, in cross section, shows the tnangular chloro- 
phyllose cells free on the inner side, characteristic of S. molle, 
whereas in S. rigidum they are elliptic, nearer to the outside, 
and on both sides completely included. 
SVeuruffin^ Germany^ Feb. 6, 1890. 



B#tMiieal papers at the iBdiaaap^lis neetiBf; of the A. A. A. S. 

The Indianapolis meeting was characterized by the great 
number of botanists and botanical papers in Section F. Of 
the 48 papers read before the section 28 were botanical. 
The series of papers upon the general subject of '* The Geo- 
graphical Distribution of N. Am. Plants ' proved to be so 
successful that they were ordered printed in full in the vol- 
ume of Proceedings, and will be issued also as a separate 
pamphlet reprint. Five of the seven papers assigned at the 
Toronto meeting were read. Professor C. S. Sargent being 
absent in Europe, and Professor John Macoun being en- 
gaged in exploration in the far northwest. Professors W. J. 
Beal and John M. Coulter, however, had papers upon geo- 
graphical distribution, which were included in the series, 
making seven papers upon various divisions of the subject. 
It was also thought wise to prepare another botanical pro- 
^amme for the next meeting, to be held in Washington, 
D. C. The committee selected a phvsiological subject and 
made the following appointments: (i) Th^ absorption of 
gases, bv J. C. Arthur; ( 2) The aeration of aquatic plants, 
by W. P. Wilson ; (3) The absorption of fluids, by L. H. 
?ammel ; (4) The movements of fluids in plants, by W. J. 
Beal ; (5) Traospiration, by Chas. E. Bessey. 

John M. Coulter was elected vice-president of the section 
for the Washington meeting. 

Following are the abstracts of the botanical papers read 
before the section at Indianapolis, many of which will appear 
in full in the botanical journals, government reports, and the 
volume of Proceedings of the Association : 

Forest Trees of Indiana: Stanley Coulter. — The au- 
thor notes that the distribution of trees in Indiana depends 
upon the streams rather than upon latitude or elevation. 
The list contains 106 species and is characterized by the 
abundance of Cupuliferse (24 spp.) and the paucity of Coni- 
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ferae (7 spp.). Of these the most remarkable is Taxodium 
distichum, which is found in considerable quantity in south- 
western counties where it reaches its northern limit. 

Preliminary notes on a new and destructive oat disease: 
B. T. Galloway. — The disease ravaged the oat crop in all 
the states of the Mississippi valley this year. It is due to a 
micro- organism which has been grown in various culture 
media and the disease produced in oats by inoculation. 

Observations on the variability of disease germs : Theo- 
bald Smith. — In stud3'ing hog cholera lately a form was 
discovered in addition to the one known since 1885, which 
produces the same disease in a milder fashion. This led the 
author to consider the variability of disease germs. 

Trimor^hism in Uromyces Trifolii: Miss J. K. How- 
ell. — ^The paper is a record of cultures made to determine 
the connection of the three forms of spores which are associ- 
ated with the inist on clover. It was found that the aecidio- 
spores germinated at all times during the winter and as the 
result of their growth produced on the host abundant uredo- 
sori, thus proving beyond doubt that the assumed relationship 
between the aecidium and the other forms actually exists. 

Observations on the lije-history of Uncinula spiralis: 
B. T. Galloway. — An account of the life-hislory of the 
fungus, giving the methods by which the author established 
the relationship befween the various forms. 

Oti the seed coats of the genus Euphorbia: L. H. Pam- 
MEL. — This was a series of observations to ascertain diagnos- 
tic characters from the seed coats of closely related species. 
There was considerable variability in structure, but not of a 
kind to be used in the discrimination of species. 

Observations on the method of growth of the prothallia of 
the Filicinece^ with reference to their relationships: Douglas 
H. Campbell. — The object of this paper is to defend the 
theory of the origin of the ferns from forms resembling liver- 
worts and the results presented are derived from a compari- 
son of the early stages of ferns with those of liverworts. Such 
a comparison presents such remarkable resemblances, es- 
pecially in the method of growth, that no satisfactory expla- 
nation seems possible to the author, except that of a common 
origin of the two forms. 

Development of the sporocarp of Griffithsia Bornetiana: 
V. M. Spalding. — The author showed the great variability 
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in number and position of peripheral cells, including the one 
from which the trichophore is produced ; also, the early for- 
mation of spore-producing cells, rendering it doubtful how 
far the production of spores is the result of fertilization. He 
also pointed out the differences between this and the closely 
related species G. coralHna in the development of the sporo- 
carp. 

Contributions to the life-history of Isoetes: Douglas H. 
Campbell. — An account was given of the nuclear division, 
preliminary to the formation of the prothallium, and the de- 
velopment of the sexual organs traced, so far as the author's 
investigations had extended. 

Geographical distribution of N. Am. plants: (i) The re- 
lation of the Mexican flora to that of the U. S., Sereno Wat- 
son ; (2) The distribution of N. Am. Umbelliferse, John M. 
Coulter; (3) The distribution of Hepaticae of N. Am., 
LuciEN M. Underwood ; (4) The migration of weeds, Byron 
D. Halsted ; (5) The distribution of N. Am. Grasses, W. 
J. Beal; (6) The distribution of N. Am. Cornaceae, John 
M. Coulter ; (7) The general distribution of N. Am. plants, 
N. L. Britton. As these seven papers were essentially ab- 
stracts themselves and are to be printed together and in full 
in the volume of Proceedings, no further mention need be 
made of them in this report. 

Work of the Botanical Division of the Def t of Agricult- 
ure: F. V. CoviLLE. — The author gave an account of the 
work of the division in the way of exploration, publication of 
** Bulletins '' and *' Contributions,'* amount of money appro- 
priated, etc., all of which was of great interest to botanists, 
who are all desirous of encouraging a thorough exploration 
of the country and the competent and speedy publication of 
results. A resolution was passed in the Section, adopted by 
the Council, and read in general session, calling the attention 
of the proper authorities to the fact that the valuable botani- 
cal collections now in the Department of Agriculture are not 
properly protected against fire, and urging the necessity of 
erecting a fire-proof building as soon as possible. 

The continuity of protoplasm through the cell-walls of 
plants: W. J. Beal and T. W. Tuomey. — The authors had 
examined the cortex of 75 woody or shrubby plants, with the 
view of discovering the most favorable for the demonstration 
of protoplasmic continuity. While it was thought that in 
some rare cases the connecting protoplasmic strands were 
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the work which is now being prosecuted in the various cen- 
ters, together with mention of a number of the specialists 
and their investigations. 

Mr. B. E. Fernow, chief of the Forestry Division of the 
Department of Agriculture, called attention to the subject of 
nomenclature, speaking of the movement for the registration 
of names of varieties of cultivated plants and the necessity 
of its direction bv botanists ; of the present condition of the 
nomenclature of trees, and of his intention to prepare a 
check-list of arboreous plants, embodying common as well 
as scientific names, in which he asks the assistance of botan- 
ists. He closed with an enumeration of the changes in the 
nomenclature of the common trees. 

Dr. C. M. Weed, of the Agricultural Experiment Station 
of Ohio, spoke of a new eastern station for Actinella acaulis 
(a distinctively western composite) at Lakeside, O. Dr. 
Bessey mentioned the occurrence of this plant on the buttes 
of Nebraska and its entire absence on the plains. 

Dr. Weed also called attention to the protection against 
borers afforded by the milky juice of certain plants. Dr. 
Burrill had received from a Grecian botanist an account of 
similar protection to the fig tree against its insect enemies. 

Dr. W.J. Beal, of the Agricultural College of Michigan, 
spoke of the tubercles occurring on the larger roots of Cea- 
nothus Americanus. Dr. Britton mentioned a similar obser- 
vation by Dr. Thurber on Rhexia Virginica. 

Dr. T. J. Burrill, of Illinois University, objected to the 
discarding of the genus Bacterium, as nas been done by 
some bacteriologists. He pointed out the characteristics of 
the genus. 

After announcements by the secretary, the club adjourned 
to 9 A. M. Friday. 

Friday, August 22. — A new hollyhock disease was de- 
scribed by Miss Effie A. Southworth. It is due to a fungus of 
the genus Colletotrichium, a new species which the author 
designates as C. Althjese. It attacks the stalk, petiole and 
leaves of greenhouse grown plants chiefly and causes a loss 
of 25 to icx) %. One experiment seems to indicate that the 
Bordeaux mixture may prove effective in combatting it. 

Prof. F. Lamson-Scribner, Director of the Agricultural 
Experiment Station of Tennessee, spoke of the nature of 
the palea and lodicules in grasses. The conclusions drawn 
were: i. That the palea are true prophylla, homologous 
with those which begin the culm branches, their structure 
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is similar and their position is the same, as they begin the 
branch which bears the flower and stand with their backs 
towards the main axis or rhachilla of the spikelet. 2. The 
ludicules are true scales, whose function is to expand or sep- 
arate the glumes in anthesis, as the similar special epidermal 
development in the axils of the panicle branches serves to di- 
verge these during the same period by pressing against the 
axis from which they spring. 

Prof. W. R. Lazenby, of the Agricultural Experiment 
Station of Ohio, gave additional notes on the two forms of 
Ampelopsis quinquefolia, characterized by the differences in 
the power of clinging to walls. Peculiarities other than 
those of the tendrils were pointed out by other speakers. 
Dr. Bastin said that A. Veitchii showed similar forms. 

Prof. L. H. Pammel, of the Agricultural College of Iowa, 
discussed the pollination of the genus ^Esculus. 

Dr. D. H. Campbell, of Indiana University, called at- 
tention to the occurrence of adventitious buds on Lycopo- 
dium lucidulum. The buds are at first green and later lose 
their chlorophyll and become yellowish. He also gave mis- 
cellaneous notes upon the germination of the spores and de- 
velopment of the prothallia and archegonia of various ferns. 
Monday, August 25. — Notice of a descriptive list of the 
Junci of Texas was given by F. V. Coville, of the Depart- 
ment of Agriculture. One species is confined to Texas, 14 
are of wider range and 2 are from the Rocky Mountains. 
No new species have been found. 

Dr. J. C. Arthur, of the Indiana Agricultural Experiment 
Station, exhibited drawings of physiological apparatus as 
used in his laboratory. Additional suggestions were made 
by Messrs. Seaman, 6essey and Spalding. Dr. Bessey sug- 
gested that members bring drawings next year of their most 
successful apparatus. 

Mr. F. V. Coville reported that the Botanical Exchange 
Club was in possession of about 5,000 specimens and would 
be able to enter upon extensive exchanges during the com- 
ing year. Mr. Seaman spoke of the necessity of preparing 
perfect specimens. 

Prof. E. W. Claypole presented notes on various colonists 
at Akron, O., such as Conium maculatum, Tragopogon por- 
rifolius, Artemisia vulgaris, Cnicus arvensis, and Lactuca 
Scariola. Dr. Burrill confirmed the occurrence of the two 
forms of Canada thistle and the variety of the seed-produc- 
ing plants. The introduction of various weeds was noted 
by Prof. Arthur, Mr. Blatchley and others. 
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F. V. Coville exhibited a new form of collecting knife, 
the cotton knife of the inspectors of baled cotton. 

Tuesday, August 26. — In three short notes by Dr. B. D. 
Halsted, attention was called to the occurrence of double 
flowers in wild Convolvulus sepium ; to peculiarities of the 
pollen of Epilobium palustre var. oliganthum ; and to a sup- 
posed hybrid between Tragopogon porrifolius and T. pra- 
tensis. 

Miss E. Porter, of Cornell University, described a mode 
of spore discharge in a species of Pleospora in which the 
spores are expelled simultaneously after the elongation of the 
inner coat of the ascus and its circumscissile dehiscence. 

H. L. BoUey, of Purdue University, explained the results 
of a large series of experiments on potato scab which he is 
confident is a bacterial disease. The author also discussed 
the histology and biology of the disease fully and gave an 
outline of infection and culture experiments. The work was 
very highly commended by Dr. Burrill who had given atten- 
tion to the disease himself. Dr. Arthur pointed out the cu- 
rious fact that in order to succeed with infection experiments 
the tubers must not only be attached to the plant but must be 
in a healthy growing condition. 

The officers elected for next year are : President, Wm. 
M. Canby, of Wilmington, Del. ; Vice-President, L. M. 
Underwood, of Syracuse, N. Y. ; Secretary, B. T. Gallo- 
way, Washington, D. C. 



BRIEFER ARTICLES. 

Exoarsloii of the Botanical Club.— The buUnista were excused 
on Monday afternoon of the Aiwociation meeting, to take the prom- 
ised excursion to the ^ Shades of Death." About seventy registered for 
the trip, and at 12:90 a special train, furnished with the compliments of 
the L D. <& W. Railway, steamed out of the Union Station for a quick run 
of nearly fifty miles towards the west Upon reaching South Wavelai d 
carriages met the party and they were soon driving across the country a 
distance of seven miles to a young summer resort known to its manage- 
ment as ^ Garland Dell," but to the region thereabouts as the *' Shades of 
Death." A deep and narrow gorge has been cut into the heavy suboar- 
boniferous sandstones, a stream of water and abundant springs keep it 
moist, and the result is not only some beautiful scenery, but also a lavish 
display of such plants as delight in cool and damp and shady spota. The 
botanical crowd was soon scattered into little groups that kindred tastes 
brought together. There were collectors of Myxomycetes, of parasitic 
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fungi, of saprophytic forms, of mosses and ferns, and flowering plants. 
Altogether it was a company well distributed in interest as well as in lo- 
cality. From Dr. Sereno Watson on the east to Mr. Fletcher of Canada 
on the north, and Dr. Bessey on the west, and southward to Frank Earle 
on the Gulf, is the range represented by that collection of botanists. 
Thoee who live at intermediate stations need not expect to have their 
names mentioned, but they were there, over sixty strong. 

These sandstone gorges are in the midst of untouched Indiana for- 
est, and in the evening dinner was served on tables that were placed in 
the open air under the trees. The meal was ample and so were the ap- 
petites, and the drive back through the moonlight to the special train 
brought to a close one of the most delightful botanical excursions the 
Club has ever enjoyed. 

After dinner the Club passed the following resolutions : 

Remived, That we do hereby express our most heart^r thanks to the 
local committee for the thoughtful ness and care with which all the de- 
uila of the excursion were pumned and carried out so as to g^ve to the 
party a most pleasurable entertainment ; to Mr. R B. F. Pierce, of the 
Indianapolis, Decatur and Western Railway, to whom we are indebted 
for free transportation on the railroad, and to Superintendent L. A. 
Boyd for his courtesy in accompanying the train and giving personal 
attention to our comfort and safety. 

Remdved, furthermore, That we tender our hearty thanks to Mr. J. W. 
Leech for the satisfactory repast with which we were regaled at his de- 
lightful summer resort, and for the kindly attention he gave us as his 
guesta. 

Preliminary notes on Iiopymm bltematum.— Following a suggestion 
made to the writer by J. M. Coulter, I began some time since a study of 
the little plant whose name forms the subject of this paper. It is an in- 
significant member, in point of size at least, of the Ranunculace». In 
general appearance it greatly resembles its near relation, the little 
Anemonella, both as to size and structure. It may be most easily dis- 
tinguished by an examination of the fruit or of the root The latter pre- 
sents the appearance of a chain of tuberous-like thickenings, gradually 
diminishing in size toward the growing ends of the roots. 

The fruit is not an achene, as in Anemonella, but a pod, or rather 
four pods forming a spreading sort of quadrangle. The number, how- 
ever, is not invariable, occasionally but two, frequently three, appearing 
in maturity, though the embryology shows normally four. The flower, 
also, is not subject to the remarkable variability exhibited by Anemonella, 
having as a rule five petaloid sepals. 

A study of the micro-chemical character of the tuberous-like thicken- 
ings of the roots revealed the absence, much to my surprise, of any de- 
posits of starch therein. Furtlier reactions revealed the presence in the 
cells of the subepidermal tissue of small quantities of aleurone. Still 
further investigation showed the presence in the fundamental tissue of 
inulin. This appeared the chief storage product of the plant The same 
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was also foand to be the case with the thickened roots of Anemonella, 
though in greatly increased amounts. 

A study of the histology of the stem and root shoir ed the presence of 
the usual elements of higher plant structure. The fibro vasal bundles of 
the stem were some five to seven in number, of the usual form, and 
forming a circle about the hollow of the stem. 

The root in the smaller and normal portions showed likewise no 
specially peculiar characters, but in the thickened portions exhibited a 
peculiarity quite interesting. The thickening seems due almost entirely 
to a special redimdancy, or increase of the cells of the central cylinder, 
chiefly of the conjunctive parenchyma. 

The histology of these thickened tuberous portions very clearly 
shows that they are true roots. The fibro-vasal bundles are centrally 
located, but very materially altered in appearance by the excessive de- 
velopment of conjunctive parenchyma. This thickening gradually crowds 
the endodermis toward the surface of the root, till in the older portions 
it would not be rec<^nized except by very careful observations, but 
might easily be mistaken for an inner-like border of subepidermal tissue. 
The arrangement of the elements of the fibro vasal bundles is also some- 
what peculiar. In general they present the aspect of a bi radial bundle, 
with the phloem elements greatly compressed and extending through the 
redundant parenchyma toward the endodermis something after the man- 
ner of a medullary ray. In some cases the bundles assume what might 
be called 'a triradial form, there being three of the diverging phloem 
masses. 

This preliminary report must be considered as somewhat tentative, 
as I have not yet finished the micro-chemical study of the elementary 
structure of all the parts. I hope soon to have ready a full account of 
studies upon its general anatomy and organogeny, with a series of figures 
illustrating points of special interest and importance. — 0. W. Haroitt, 
Miami Univeniiy, Oxjard^ Ohio. 



EDITORIAL. 

[The editon of the Qazettb depart from their custom In presenting aa an editorial the 
following, from a prominent hotanist, as an Incisive expression of their own senUmenbi:] 

The editorial in the last Qazgtte, on botanical instruction in the 
colleges and universities of the United States, is certainly a timely one. 
The onesided method of teaching biology pursued in one of our great 
universities and emphasized in more than one text-book is distinctly de- 
plorable. One even notes in certain circles a tendency to read botany 
out of the scientific party altogether. I do not know whether the work- 
ers on animals have become ashamed of the word "xotilogy" or not — 
surely they have no more reason to discitrd it than botanists have to dis- 
card the word ** botany," for both are connected with some tery bad and 
very much abandoned methods of teaching -but there are a number of 
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zoologiBts who talk of " animal biology/' and manifest at the same time a 
peculiar facility for dropping the modifying adjective noun. So we hear 
of ."biology " — and that means echinoderms and whales and salpa chains 
and the embryology of the guinea-pig. It occasionally means the fibro- 
Tascular bundle of Pteris, but this poor, lonely Pteris comes in timidly 
and in great confusion, amid the eccentric hydroids and cetaceans. I 
have had students observe to me with winning confidence that they have 
** bad ** botany, but " biology/' — that is mystery still. Men are sent out 
from the university referred to in the Gazbttb editorial, and from other 
American institutions, who are totally devoid of any botanical training 
and totally pervaded with an uncontrollable yearning to label their 
xoological courses with the word " biology." I notice in the introduction 
of Dr. D. H. Campbeirs very excellent little text-book on structural and 
systematic botany, lately from the prrss, the following clear definition of 
the term biology : ' The science that treats of living things irrespective 
of the distinction between plant and animal is called ' Biology/ ** That 
is the generally accepted meaning of the word, and it is as exhilarating 
to observe xoologists attempting to preempt the whole field with calm 
unphilological assumption as it would be to hear an electrician call his 
science " engineering ** or a Greek instructor talk of " language study,** 
meaning thereby the accentuation of Homer or Tbucydides. Doubtless 
this uncritical use of terminology is fostered by the uncritical study of 
biology which obtains whenever the great co<>rdinate branch of botany 
is lopped ofl*and thrown in the fire as a preliminary. Possibly, too, it is 
due to diffidence and possibly to sheer ignorance. But principally, I am 
inclined to think, it is the child of shrinking one-aidedness, the progeny 
of ill-balanced courses of study and of past iniquity in methods of zoiAog- 
ical instruction which makes the very word " zotUogy " distasteful to the 
teacher of to-day. 



OPEN LETTERS. 



Rattlesnake antidote. 

*' Important if true" is a motto often illustrated in botanical re- 
search. This very week a gentleman has died in our vicinity who was 
bitten by a rattlesnake— died though he had the nerve to amputate his 
own finger with bis jack knife on the field. 

A clergyman of this region, the Rev. Mr. Clark, who has been in the 
Mtate since the early history of it as a territory, has for two years been 
C4lling my attention to a weed by which he claims to have saved several 
lives. He claims it to be a safe and sure cure for rattlesnake bite. This 
week I have at last succeeded in getting from him the plant in bloom, 
and it proves to be HierdMum Scituleri Hook. He is very anxious that I 
should publish the plant and the method of use. The plant is taken up 
whole and fresh, though he believes it can be made into a druggist prep- 
aration by pulverized powders, or a decoction, or an extract The plant 
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Tub Horticultural Department of the Coraell University Experiment 
Station is making a large and important collection of cultivated planta. 
Collectors are sent to leading nurseries and boUinists are employed in 
many parts of the country to collect the cultivated plants from commer- 
cial establishments. Everything upon the Cornell grounds is preserved, 
and recently Professor L. *H. Bailey has turned over to the Universitv 
his whole collection of cultivated plants. Not only the species, but all 
cultivated varieties are preserved. This is probably the first distinct at- 
tempt of this kind in this country. 

The outer layer of the endosperm of the seeds of grasses has 
long been considered as a reservoir of^nitrc^enous substances, although 
several writers have suggested that it was either a conducting tissue for 
diastase or a ferment-producing layer. Dr. Q. Haberlandt has now con- 
vinced himself by experimental researches that it can no longer be con- 
sidered as belonging to the storage system, but that during the time of 
germination it produces and excretes diastase, belonging therefore to the 
glandular system. The anatomical structure of the *'aleurone lay^r" 
during germination is exactly that of glandular cells. Moreover, a bit of 
this tissue separated from the grain and carefully washed will, if placed 
in contact with starch, corrode the grains and finally dissolve them, a re- 
sult which was not obtained in control experiments. In order that this 
formation of diastane shall begin it is necessary that at least a portion of 
the embryo capable of growth should be present. 

The iSooiETY for the Promotion of Agricultural Science at its meet- 
ing in Indianapolis, August 18 and 19, had the largest number of papers 
presented before it during any time in its historv. The following are a 
part of the botanical subjects: T.J. Burrill, ''Preliminary notes upon 
rotting of potatoes," describing a specific Bacterium which produces soft 
rot ; B. T. (Jalloway, " Some recent observations on black-rot of the grape," 
detailing the result of infection experiments with the spores of the fun- 
gus ; R D. Halsted, " The rots of the sweet potato," separating them under 
Qieir common names and giving their comparative occurrence in New 
Jersey; L. H. Pammel, "Some fungus root diseases," a resume of the 
present state of the subject, with personal observations; E. L. Sturtevant, 
" Cucurbita an American genus, bringing together a mass of bucla to 
substantiate the claim; and C. M. Weed, "The scab of wheat heads," 
describing the destruction of wheat heads by a Fusisporium. 

The most detailed account that has yet appeared on the process of 
parafiin imbedding in plants is that given by Ludwig Koch in Prings- 
neim's Jahrbucher f. wiss. Botanik, xxi, 367-4<>8. Exact directions are 
given for every step of the process, so that any one who c^in read them 
and do as he is told can not fail to secure good results. When, however, 
we come upon a detailed description of a microtome (5 pp.) we must own 
to surprise that such " padding " is permitted in this journal. Here is 
the way it begins : Der Korper des Mikrotoms besteht entweder aus ver- 
nickeltem Eisen oder au«i Bronce. . . . An dem Korper des Instru- 
ments sind zwei Schlitteubahnen angebracht, u.s. w."I The last 60 pages 
contain an account of the various organs and tissues that the author has 
imbedded in this way, specifying the success, difficulties or failures with 
each. la spite of th« extraordinary verbosity the paper will be extremely 
uneful. The use of chloroform instead of turpentine in permeating the 
specimens with paraffin is recommended and we have found it economi- 
cal of time. 
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On the gtnm Eriogynia. 

SBRENO WATSON. 
(WITH PLATE XrV.) 

The discovery of a remarkable rosaceous plant, totally 
unlike in appearance all ordinary species of Spima^ and yet 
in its flowers and fruit very close to another peculiar western 
species, the SpiriBa c<Bsfitosa of Nuttall, has led me to an ex- 
amination of the entire group of allied species, the results of 
which are here given. 

The new species was discovered by Rev. F. D. Kelsey on 
July 4, 1888, growing in large dense cushion-like masses 
high up on the precipitous cliffs overhanging the Missouri 
river at "The Gate of the Mountains," near Townsend, 
Montana. It sends its long roots deep into the crevices of 
the rocks, while the slender woody branches, many times sub- 
divided, are crowded together and densely covered with the 
long-persistent imbricated leaves, which are only one or two 
lines long. Only the outer leaves of the mass remain green, 
the lower soon becoming a light rusty brown. The flowers 
are wholly concealed, hidden away within the clump and 
solitary on the ends of the branches, but often appearing 
lateral from the prolongation of a side shoot. The very 
short pedicel does not raise the flower above the leaves that 
surround it. The characters of the flower and fruit are so 
well given in the accompanying figure as to need no farther 
descnption. 

For comparison Mr. Faxon has added a figure of SfircBa 
C{Bspiiosa^ which has the same habit of growth, forming dense 
mats on the surface of rocks, with the similar but much 
larger leaves in rosettes, the flowers in close racemes upon 
bracteate terminal peduncles. This species formed the 
section Peirofhytum of Nuttall, as published in Torrey and 
Gray's Flora, to which Maximowicz has also referred a 
shrubby Mexican species, i5. farvifolia^ Benth., that belongs, 
however, rather in another section {Holodiscus) with S. 
dumosa. 

Still another dwarf suffrutescent species is the S. pectin^ 
ata of Torrey and Gray, upon which Hooker based the 
genus Eriogyniay and which is also represented on the plate. 
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The habit here is much the same, though less densely cespi- 
tose, and the palmately divided and nerved leaves are more 
scattered. The flower and fruit show other differences of 
more or less importance. The margin of the disk that lines 
the calyx-tube is more thickened and crenately lobed, and 
outside this margin, as in the other species, are inserted the 
distinct stamens approximately in one row, of which those 
opposite to the middle of the sepals are filiform to the base. 
The seeds have a loose testa much longer than the embryo, 
similar to those found in Sorbaria {Sptrcea sorbifolia^ etc.). 

Unlike as these species are, yet they are more nearly related 
to each other than either of them is to any other species that 
has ever been included in S-pircea. If Eriogynia feciinata is 
rightly separated from Sfircea^ as I think, then o. ccespiiosa 
should rather be joined with it than retained in SfirtBa^ and 
with it should go our new species, which I have accordingly 
named E, uniflora. The marked differences between these 
species, so marked that some would probably consider them 
generic, justify the designation of three sections, Eriogynia 
proper, Petrofhytum^ and Kelseya for E. pectinata^ E\ C€Bs- 
-pitosa and E, unifiora respectively, the distinguishing char- 
acters of which are obvious. 

Cambridge^ Mass. 



Contribntions to the knowledj^e of North American Sphaf^na. IT. 

C. WARNSTORF. 

VI. Bphafirna eubeeounda. 

A. Leaves oti both sides entirely without pores; rarely on the 
outer side with appearances 0/ resorption ^ here and there ^ 
between the very strong and prominent jibril-bands^ in the 
apical half 0/ the leaf , Chtorophyllose cells in cross sec^ 
tton broad-rectangufar to broad par alleUtrapeziform^ with 
very thick walls^ especially 071 the Jree^lying outer side^ the 
lumen small^ roundish^ovaL Stem nearly branchless or 
with I or 2 {very seldom j) uniform branchlets; isophyl- 
lous^ the stem leaves very slightly larger, 

24. S. PylaieiBRTD. Bryol. Univ. i. Suppl. p. 749 (1827). 

8yn.: 8, sedoides Brid. Bryol. Univ. 1. Suppl. p. 760 (1827). 
HemUheca Pylaiei Lindb. MSS. 1879. 

Newfoundland (de la Pylaie) ; New York {Peck) ; New 
Hampshire {James) ; New Jersey {Austin) ; Carolina {SulU- 
vanf) ; Miquelon Island {Delamare). 
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Var. ranofliiB Warnst. in Samml. Europ. Torfm. Serie 
I, no. 98 (1888). Stem with i or 2 (rarely 3) branchlets in a 
fascicle, pendent branches wanting. 

f. nigricans Brid. Tufts above black or blackish brown, 
below brown or more or less blanched. 

Miquelon Island {Delamare) ; N. Hampshire, Mt. Willey, 
2,500 ft. (Faxon\ 

f. Tersioolor Warnst. Tufts above and in the middle 
part green and brown or blackish spotted. 

N. Hampshire, Mt. Willey, 2,500 ft. {Faxon). 

f- ferni|^nea Warnst. Plants above red- or dirty-brown, 
below more or less blanched. 

N. Hampshire, Mt. Willey, 2,500 ft. {Faxon), 

Var. sedoides (Brid.) Lindb. Stem nearly or quite sim- 
ple, without branches. This form I have-not yet seen from 
N. America, but only from France {Finisiere)^ collected by 
Dr. Casnus and de la Pylaie in Herb. Bridel. 

Lindberg, in Hvitmossor (1882), refers S. Pylaiei, and 
with it S. cyclophyllum Sull. and Lesq., to a separate group, 
Hemitheca, because both species are furnished with a semi- 
globose capsule. S. Fitzgeraldi also has a similar hemi- 
spherical fruit, but it nevertheless belongs to the Cuspidatum 
group. It seems to me that it is improper to found groups on 
the form of the sporogonium, especially in the Sphagna, be- 
cause usually in the most widely different divisions it has the 
same form and exhibits no anatomical distinctions. Accord- 
ing to Limpricht (Kryptogamenfl. von Deutschl. Bd. IV, p. 
135) the capsule of S. Pylaiei is destitute oj stomata. As it 
appears however that this species very rarely fruits, I think 
that even this peculiarity in the structure of the capsule is not 
competent to serve as a group character. In habit, form of 
leaves and the position of the chlorophyllose cells, this 
species agrees quite well with the Subsbcunda ; wherefore I 
place it, as also S. cyclophyllum, in that group. I have seen 
neither fruits nor male plants of S. Pylaiei. 

B. Branch leaves always -porose. FibriUbands with a menis- 
coid projection inward. Chlorophyllose cells in cross sec- 
Hon narrow-rectangular to narrow-trapezoidal or nearly 
tunshapedyjree on both sides and only on the two external 
walls somewhat thickened^ lumen longish-elliptical. Stem 
either nearly branchless or with 3 to s dimorphous branch- 
lets in ajascicle. 

%m Stem cortex formed of two or more layers of cells. 
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P, Stem leaves large, in form and areolation quite similar to the 
branch leaves, fibrillose (|uite to the base and narrowly bor- 
dered. Fibrils on both sides of the leaf at the base not united 
by cross-fibrils ; pores in the upper half of the leaf on the outer 
surface extremely small, close to the commissures. 

26. S. flatyfhyllum (Sull., Lindb.) Warnst. in Flora, 
1884. 

8yn.: 8, negUctum Aongstr. (1864), Aust Muse. Appal, n. 26, 1870. 
S. tulmecundum p. uuphyUum Russ. Beitr. p. 73 (1865). 
8, fiaiyphyUum, nov. sp.? vel var. S, negledif Sull. M8S. 186a 
& lariHnum r- fdaiyphyUum (Sull.) Lindb. Notiser, Heft 13, p. 403 
(1874). 

By Cardot, in R6v. des. Sphaignes de V Am^rique du 
Nord, p. 13, this species is attributed to New Jersey. 

Massachusetts, Boston, 75 ft. (/uixofi), Essex (I!o., 75 ft. 
(Robinson), 

This species, with respect to its stem leaves, stands in the 
same relation to S. contorium Schultz {S. laricinum Spruce) 
as S. rufescens and S. obesum do to S. subsecundum. The 
specimens of S. platyphyllum from N. America examined by 
me agree in all points with the European plant. Hitherto I 
have seen no male plants except those collected by Dr. Beck- 
mann at Bassum in Hannover (Germany) ; the fruit is yet 
unknown. 

X, Stem leaves small, lineuiform, with a border widened down- 
ward. Hyaline cells nbrillose only near the apex of the leaf; 
always well differentiated from the branch leaves. Pores on 
the outer surface of the branch leaves in the apical part ex- 
tremely small, isolated, or several in interrupted rows on the 
commissures. 

27. S, cofitortum Schultz in Prodr. Fl. Starg., Suppl. 
no. 93 (1819). 

Syn.: S. laricinum Spruce, MS. 1847. 
8, wnUvrium d. laricinum Wils. Bryol Brit p. 23 (1855). 
8. cavifolium Warnst, var. 2 laricinum (Spruce) Europ. Torfm. p. 86 
(1881). 

Ohio ; New Jersey ; New York ; Massachusetts, Essex 
Co., 75 ft. (/fodi'nson). 

In Hedwigia, 1088, pp. 266 and 267, I expressed the 
opinion that the true S. contortum of Schultz had been hith- 
erto by most bryologists erroneously placed among the forms 
of S, subsecundum. But since Limpricht and I have had the 
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opportunity to examine several original specimens (such I 
have had before me in Herb. Bridel and in Funck, Deutsch- 
lands Moose) it is unquestionable that Schultz's moss is 
identical with S. laricinum Spruce, therefore the latter must 
hereafter bear the name S. contortum. Whether the var. 
Floridanum Ren. et Card, in Rev. Bryol. 1885, p. 46, be- 
longs to S. laricinum or to S. platyphyllum I can not decide 
for Tack of authentic specimens. 

b. Stem cortex formed of a single stratum of cells, rarely with 
isolated cells divided by a longitudinal wall. 

a. Stem leaves small to medium-sized, with a border more or less 
widened downward ; hyaline cells near the apex fibrilloae. In- 
ner pores of the branch leaves scanty, especially in the upper 
and lower angles of the cells. Outer pores very numerous on 
nearly the whole surface of the leaf, at the commissures in 
rows like strings of pearls. 

28. S. subsecundum Nees in Sturm, Deutschl. Flora 2, 
fasc. 17 (1819). 

Syn.: S, contortum var. nib9ecundum Wils. Bryol. Brit p. 22 (1855). 

sS. Le9curii Sull. Moss. U. S. p. 11 (1856). 

S, 9ub9ecundum a. heterophyllum Russ. Beitr. p. 72 (1865). 

8. cavtfolium var. 1. ttibsecundum Warnst Europ. Torfm. p. 81 (1881). 

Probably as abundant in the northern parts of North 
America as it is in Europe and in numerous forms. 

New Hampshire, Crawford House, 1,900 ft., Franconia, 
1,000 to 2,000 ft. ; Mass., Boston, 75 ft., Brookline and Ded- 
ham, 75 ft., Bedford, 100 ft. {Faxoti), 

The v^r pseudo-molle Ren. et Card. Rev. Bryol. 1885, P* 
45, from Florida according to Cardot in R6v. des Sphaignes 
p. 12, is unknown to me ; he ascribes to it great softness and 
the habit of S. molle and remarks that the stem cortex is 
wanting or indistinct. 

^. Stem leaves large, oval-linflniiform, the lateral margins narrowly 
and uniformly bordered down to the base ; hyaline celb fibril- 
lose from the apex far downward, often quite to the base, and 
with small pores on both sides. Branch leaves larg^, on lk$ 
inner side with numerous small pores, in the vicinity cf the margins 
sometimes in rows^ on the outer side still m/jre numerous, in rows 
like strings (f pearls, on the commisewres, 

29. S. rufescens Bryol. Germ. p. 15, tab. II, fig. 6* 
(1823), Limpr. 

Syn.: 8, corUortu^n Nees, Schpr., Lindb. and others. 

Massachusetts, Boston 100 ft. (/uixon). 



1 890. J BOTANICAL GAZETTE. 247 

This species, which is sometimes as tall and stout as the 
following, is distinguished from the genuine S. subsecundum 
as well as from S. obesum, by the pore structure of the branch 
leaves. The pores are always numerous on both sides (al- 
though less so on the inner) and are small with strong rings. 
The color of the tufts is sometimes grass- or gray-green, 
sometimes brownish red or dappled with green and red. The 
plant is a water-lover, but also occurs in drier situations ; it 
IS seldom found completely submersed and floating in water 
like the following species. 

f. Stem letves in form and cell-structure like the preceding but 
with fewer pores on both sides. Hyaline cells, as a rule, 
fibrilloee quite to the base. Branch leaves large, either with 
few pores on both sides, or on the outer side with somewhat 
more numerous pores in nearly all the cell-angles, but never 
in uninterrupted rows as in the preceding species. 

30. S, obesum Wils. Bryol. Brit. p. 22 (1855). 

Syn.: & mibiecundum var. turgidum C. MulL Synops. I, p. 101 (1849)? 
8. turgidum (C. Mull.) Roll, Flora, 1886 ? 
8. dedpiens Sull. et Lesq. in Herb. Kew. 

Virginia {Lesquereux) ; New Hampshire, Crawford House, 
1,900 ft. ; Mass., Lynn, 50 ft., Boston, 50 ft. (J^axon). 

This is a truly aquatic plant ; it is usually found quite 
submersed and floating. Its color is, like that of the pre- 
ceding species, extremely variable, sometimes grayish green, 
sometimes dark brownish-red, sometimes variegated. It 
generally assumes a plumose habit similar to that of certain 
aquatic forms of the Cuspidata. It may always be with 
certainty distinguished from the forms of the preceding 
species, which it often closely resembles in habit, by the 
much scantier pores in the branch leaves, which, even if 
more numerous on the outer side, never occur in uninter- 
rupted rows like strinjjs of pearls, but only more plentifully 
distributed in the angles of the cells. 

Standing the nearest to Sph. obesum in habit is a species 
very recently distinguished by me, SpA. crassicladum^ from 
England (Bot. Centralblatt, 1889, no. 45). The branch 
leaves are very large, bread roundish-ovate to longish-ovate, 
nearly flat, with margins not involute ; the apex broadly 
truncate and 7 to 9-toothed ; the border 3 to 5 cell-rows wide. 
When dry the leaves are slightly glossy and the margins 
feebly undulate. The hyaline cells are furnished with num- 
erous inwardly meniscoid-projecting fibril-bands, and the 
fibrils in the upper two-thirds to three-fourths of the leaf on 
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the inner side are connected with each other by cross-fibrils 
which enclose rows of small pores. On the outer side in the 
apical part of the leaf the fibrils are partially connected by 
delicate, often incomplete, cross-fibrils which only rarely en- 
close one pore, therefore, here especially, the pores only oc- 
cur in the upper, or sometimes in the upper and lower angles 
of the cells ; in the basal half of the leaf near the mar- 
gins the pores are more numerous, sometimes in interrupted 
rows on th6 commissures. The pore distribution however is 
always the reverse of that of S. rufescens, since the pares are 
the most numerous on the inner side of the leaf. 

This species must certainly be found also in North Amer- 
ica, wherefore I have taken the liberty to draw attention 
to it. 

According to my observations hitherto I conclude that, 
in the Subsecundum group, so far as the European and 
North American species are concerned, the number and 
distribution of the pores on the two surfaces of the leaf must 
be considered of the highest importance, and deserve to be 
taken into account in distinguishing the several types. But 
this is only possible when we employ, in the investigation of 
the various forms, the staining process. We shall then find 
that the pores occur — either very abundantl^^ only on the 
outer side and very scantily on the inner side (S. subsecundum 
and S. cyclophyllum), — or conversely they are more numer- 
ous on the inner side than on the outer (S. crassicladum), — or 
on both sides numerous (S. rufescens), — or on both inner and 
outer scarcer (S. obesum), — or on both sides (the membrane- 
gaps which sometimes occur on the outside being left out of 
the account) without pores (S. Pylaiei). 

Vn. Sphagna 03rmbifolia. 

a* Transverse walls of the cortical cells of the branches saccately 
curved downward, so that the cells appear set into each other like 
a nest of boxes, therefore the branch cortex in cross-section (the 
downwardly curved transverse walls being frequently cut through 
also) often seems to be composed of three layers of cells. Hyaline 
cells of the branch leaves twice as wide as in the next group ; 
chlorophyllose cells in cross section equilateral- to isosceles-trianga- 
lar, inserted between the hyaline on the inner side of the leaf and 
here free, on the outer side entirely included. Hyaline cells at the 
base of the leaf, so far as they are united to the chlorophylloee cells, 
furnished internally with comb-fibrils. 

31. ^S*. Portoricense Hampe in Linna*a, 25, p. 359 (1852). 
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Sjiij 8, SuOivafUianum Aust in Am. Jour. Sc. and Arts, 1863, p. 252. 
8, Berminieri Schpr. 

N. Jersey {Austin^ Rati) ; Florida ; Louisiana, according 
to Cardot in R6v. des Sphaignes de V Am^rique du Nord. 

In Hedwigia, 1889, P* 3^3~3^» ^ attempted to show that 
this species, on account of its anatomical structure, should be 
placed among the forms of S, imbricatum (Hornsch. ) Russ.= 
S. Ausiini Sull. But I did not then in my investigations take 
into consideration the structure of the cortex of the branches 
wherein the two species differ from each other, so now I do 
not hesitate to accord to S Portoricense its right to the rank 
of a distinct species, by reason of the peculiar saccately curved 
transverse walls of the cortical cells of its branches, such 
as I have observed in no other exotic species of the Cymbi- 

FOLIA. 

b« Trantveree walls of Uie cortical cells of Uie branches not bent 
downward but level, the cells much narrower than in the preceding ; 
the hyaline cells of the branch leaves usually only half as wide. 
Chlorophyllose cells in cross section usually equilateral-triangular, 
placed on the inner side between the hyaline celU, on the outside 
completely enclosed. The hyaline cells within, so far as they are 
united to the green cells, usually furnished with comb-fibrils, which 
occur sometimes abundantly, sometimes only scantily near the 
base of the leaf, and sometimes, though rarely, are entirely wanting. 

32. S. imbricatum (Hornsch.) Russ. Beitr., p. 21 (1865). 
8yn.: 8, Atutini Sull. in Aust. Muse. Appal, p. 3 (1872). 

New Jersey (Austin) ; Miquelon Island {Delamare) ; 
Louisiana and Mississippi (Lang/ois) ; Newfoundland ; Mass- 
achusetts. 

This species, like S. cymbifolium, is very inconstant in 
habit, and also undergoes many variations with respect to 
color. The characteristic comb-fibrils within the hyaline 
cells of the branch leaves are sometimes very numerous and 
well developed, sometimes they appear only near the base of 
the leaf with more or less distinctness, and indeed mav be 
sometimes entirely wanting. The knowledge of these facts 
I have gained from the abundant material, for which I am 
indebted to the kindness of Mr. Faxon. The plants col- 
lected by him in the vicinity of Boston, Mass., show these 
relative characters with a clearness that leaves nothing to be 
desired. In the same manner I have also learned that the 
S. ajffine Ren. et Card., in Rev. Brj'ol., 1855, p. 44, from the 
state of New York, is to be considered as only a form of S. 
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imbricatum without comb-fibrils, which frequently has squar- 
rose branch leaves. The plant from Florida, with chJoro- 
phyllose cells, broad- trapezi form in cross section and free on 
both sides, provisionally I can not include here. In an arti- 
cle, " Welche Stellung in der Cymbifoliumgruppe nimmt das 
S. affine ein?" ^Hedwigia, 18^, pp. 367-372), I have ex- 
pressed my opinion at length, and therein stated that with 
regard to the occurrence of comb-fibrils in S. imbricatum 
three principal forms may be distinguished : 

1. Var. cristatum with numerous comb-fibrils occurring 
in the lower half of the branch leaves, 

2. Var. sublave with slender beginnings of comb-fibrils 
in the hyaline cells near the base of the leaf, and 

3. Var. affine (Ren. et Card.) entirely free from comb- 
fibrils. 

Each of these three forms Mr. Faxon has collected near 
Boston, and has communicated to me in numerous and beau- 
tiful specimens, and also all three with distinctly squarrose 
leaves, so that there is of each variety a f. squarrosula, Euro- 
pean specimens of these squarrose-leaved forms are not yet 
known to me nor those in whose leaves the comb-fibrils are 
entirely wanting, and which would correspond to the var. 
afline. These squarrose-leaved forms of o. imbricatum are 
analogous to S, cynibifolium var. squarrosulum^ Bryol. Germ. 
{ iS2'i)=i S. g/aucum v. Klinggr. (1880). 

e* Transverse walls of the cortical cells of the branches as in Ik 
Chlorophyllose cells of the branch leaves in croes section narrow 
isosceles* triangular to triangular-elliptic or isoscel^trapesiform, 
placed on the inner side of the leaf between the hyaline cells and 
here always free, on the outside enclosed or with free outer walls. 
Hyaline cells internally, so far as they are united to the chloro- 
phyllose cells, either quite smooth or faintly to strongly papiUoee. 
Stem cortex with abundant fibrils and usually with numerous 
pores in the external walls. 

33. S. cymbifolium Ehrh. Hannov. Mag. 1780, p. 235. 

Syn.: 8, oUu9ifolium Ehrh. PI. Crypt, no. 241 (1793). 

8. laiifdium Hedw. 8p. Muse. p. 27 (1801). 

8. Mmgum P. B. Prodr. p. 88 (1805). 

8. crassiMtum Brid. 8p. Muse. I. p. 15 (1806). 

8. paeudo- cymbifolium C. Miill. Linneaa. 1874, p. 547. 

8, 8ubbic(jior Hampe in Flora 1888, p. 400. 

8, austraie Schpr. Original in Herb. Beecherelle. 

8 WhUeUggei C. Miill. Flora 1887, p. 408. 

8, Cionoium C. Mull. Flora 1887, p. 408. 
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In North America as common as in Europe. 

According to the development of the papillae in the branch 
leaves I distinguish : 

Var. lave Warnst. with perfectly smooth inner walls of 
the hyaline cells ; here belongs also 

f. glaucescens s. f. squarrosula (Bryol. Germ.). 

Plants usually blue-green ; branch leaves with squarrose- 
spreading tips. This plant is the S, glaucum v. Klinggr. 
(1872). 

Massachusetts, Brookline, 75 ft. {J^axori). 

Var. sublave Limpr., with very indistinct papillas on the 
internal walls of the hyaline cells, in part wholly wanting. 

Of this variety I have hitherto seen no North American 
specimens. 

Var. papillosum (Lindb.) Schpr. Synops. Ed. II, p. 848 
(1876). 

Syn.: A pajriilomm Lindb. in Act. 80c. 8c. Fenn. 10, p. 280 (1872). 

Hyaline cells within, so far as they are united to the chlo- 
rophyllose cells, thickly and distinctly papillose. 

CJanada ; Miquelon Island ; New Jersey ; Pennsylvania ; 
New Hamsphire, Crawford's, 1^900 ft.,Mt. Willey, 2,500 ft., 
Mt. Cannon, 2,500 ft.; Mass., Brookline, 75 It. (l^axon). 

With respect to the development of the papillae in S. pa- 
pillosum the case is exactly the same as in other species ; 
sometimes these incrassations are extremely numerous, some- 
times they almost disappear, and sometimes they occur very 
unequally on the same plant ; so it is in S. Wulfianum, o. 
teres, S. squarrosum and in various exotic species of the 
RiGiDUM group. I can therefore see in S, papillosum Lindb. 
only the papillose form of S. cymbifolium, and can not even 
concede to it the rank of a subspecies. There is here a quite 
similar condition, with regard to the development of the pa- 
pilla?, to that which exists in S. imbricatum with regard to 
the comb-fibrils. 

In R^v. des Sphaignes, p. 4, Cardot, under S. cymbi- 
folium, adduces a var. Ludovicianum Ren. et Card, from 
Louisiana and Mississippi, in which the cortex of stem and 
branches is scantily furnished with fibrils and whose stem- 
leaves are dimorphous. I have not seen it and therefore can 
not make any comments on it. 

d. TraDBTerse walla of the cortical cells of the branches the same as 
in b and e« Chlorophylloee cells in cross section elliptic, central 
and on both sides enclosed by the hyaline cells. Wood cylinder 
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dark red ; stem cortex with few fibrib, sometimes almost free from 
them, and with few pores in the external walls. Inner walls of the 
hyaline cells, so far as they are united to the green cells, smooth 
or papillose. 

34. S, medium Limpr. Bot. Centralbl. 1881, p. 313. 

Syn.: S. cymbifolium, var. oangetium Schpr. Entw.-Gesch. d. Torfm. p. 
69(1868). 

S. cymbifolium, var. purpura^cens et var. compactum, Russ. Beitr. p. 80 
(1865). 

8. Andinum Hampe in Ann. Sc. Ser. 5, 1866, p. 334. 

S, arboreum Schpr. in Herb. Kew. (Peru). 

S, ovatum Schpr. in Herb. Kew. 

8, crasaum C. Miill. in Herb. Rom. 

8. bicolor Besch. in Bull, de laSoc. Bot de France, p. Ixviii (1855). 

8, cyvibifolium, var. Biradiai, Besch. in Herb. 

8, erythrocaiyz Hpe. C. Mull. Synop. I, p. 92 (1849). 

8, Btruvianum Mitt, in Muse. Austro-Amer. p. 625 (1869). 

S. turmm C. Mull. Flora 1887, p. 410 (Brazil). 

8. Hahnianum C. Mull. 1889, in litt. (Chili). 

This species is difTused throughout the whole of America 
from Canada to Patagonia, and in numerous forms which 
have given rise to the proposing of many species. It seems, 
therefore, imperative in this place to subjoin a full descrip- 
tion of S. medium. 

Dioicous ; male branchlets purple. Size and habit of 
S. cymbifolium, but with the tufts variegated^ dappled with 
green and red to violet-purple, often only the male amentula 
faintly sufTused with red ; rarely pure green or white. 
Branches not more than four, of which two are spreading, 
strong thick-fusiform, horizontal or ascending, often curved, 
obtuse, more rarely short-pointed. Wood cyXmA^r purple or 
rose^redy shining through the cortex. Stem cortex mostly 
composed of 4, rarely of 3 or 5, layers of cells, the super- 
ficial cells half as large as the others, scantily provided with 
weak fibrils or with none, and with i or 2 pores on the 
outside. Stem leaves as in S. cymbifolium, sometimes larger, 
sometimes smaller, spatulate ; hyaline cells free from fibrils, 
or in the upper part fibrillose and on the outer side porose. 
Branch leaves variously shaped, sometimes densely some- 
times loosely imbricated. Cortical cells of the spreading 
branches usually with fibrils, very rarely without; pore- 
structure on both sides of the leaf similar to that of S. cymbi- 
folium. Chlorophyllose cells in cross section small, elliptical. 
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central and cofnfleiely enclosed on both sides by the biplane 
hyaline cells. In plants with loosely spreading leaves the 
chlorophyllose cells in the apical part of the leaf are free on 
both sides, although central. Inner walls of the hyaline cells, 
so far as they are united to the green ceXXs^smooth or papillose. 
Upper perichatial leaves with a prolonged rounded point, in 
the upper half with fibrils and a few pores ; above fimbriate 
all around. Spores 0.024 to 0.028 mm. diam. in mass rust- 
colored, minutely punctate. 

In R6v. des Sphaignes, p. 5, Cardot pronounces S. ery^ 
throcalyx Hampe to be a form of S. papillosum Lindb., to 
which, however, the plant can not belong, by reason of the 
central, elliptical chlorophyllose cells, enclosed on both sides 
by the biplane hyaline cells, wherefore it must be reckoned 
among the forms of S. medium. In the European forms the 
cortical cells of the stem are always furnished with slightly 
developed, very slender fibrils, but in the tropical forms, 
such as S. erythrocalyx, S. Hahnianum, S. Peruvianum, etc., 
the fibrils are entirely wanting in the cells of the stem cortex ; 
indeed, I have seen forms in which the formation of fibrils, 
even in the cortical cells of the stronger spreading branches, 
has nearly or wholly ceased, so that one finds distinctly de- 
veloped fibrils in the cortical cells of the pendent branches 
only. Furthermore, all the known European forms of S. 
mecium have smooth inner walls of the hyaline cells of the 
branch leaves, while tropical forms sometimes exhibit an 
abundance of well developed papillae ; this is, for example, 
the case in S. erythrocalyx Hpe. from Brazil. I have not yet 
met with forms in which the development of the papillas has 
been very feeble, irregular, and therefore indistinct, but I do 
not for a moment doubt that they will yet be found in S. me- 
dium, as already they have been in S. cymbifolium. There 
may be distinguished, therefore, in S. medium, with respect 
to the development of the papillae in the branch leaves, two 
principal series of forms: i. var. Ictve^ and 2. var. papiU 
losum; in the former all the European and North American 
species will be counted, in the latter S. erythrocalyx Hampe. 

Var. lave t. purpurascens (Russ.). Tufts, especially the 
heads, purple to violet-red, below pale or darker brownish, 
but not variegated with red and green. 

N. H., Lisbon, 1,000 ft. ; Mass., Boston and Dedham, 100 
ft. {Faxon). 

I. veraieolor Warnst. Tufts,* as to the heads, more or 
less red, below green, at the bottom yellowish or whitish, 
therefore of two or three colors. 
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N. H., Crawford's, 1,900 ft., Franconia, 1,000 ft. ; Ver- 
mont, Lake Willoughby, 1,000 ft.; Mass., Brookline and 
Dedham, 100 ft. {Faxon), 

f. virescens Warnst. Plants, in the upper part pale-, 
gray- or dark-green, below brown or whitish. 

N. H., Mt Washington, 5,000 ft., Crawford's, 1,900 ft. ; 
Vt., Lake Willoughby, 1,000 ft.; Mass., Boston, 100 ft. 
{Faxon). 

f. fuscescens Warnst. Plants above more or less browned, 
below bleached out or violet-brown. 

Mass., Essex Co. (Robinson), 

f. albescens Warnst. Tufts completely bleached, nearly 
throughout white. Here belongs S, Hahnianum C. Miiller 
from S. America. 

Having reached the conclusion of these statements, I can 
not refrain from earnestly entreating all American bryologists 
to collect the Sphagna of their respective neighborhoods sys 
tematically and more copiously than has, perhaps, heretofore 
been customary. In doing this, the common as well as the 
rarer forms should receive attention. Only by doing this 
can we expect that, in the course of time, more light may be 
shed on the geographical distribution of the different species 
and forms. I snould, in such event, be cheerfully ready to 
investigate and report upon any small oi" large collections of 
Sphagna that might be sent to me. Small packages can best 
be sent by mail, at a very small expense of postage, marked 
•' Samples without value." The packages must not exceed 
8 inches long, 4 inches wide and 2 inches thick. Each speci- 
men should be numbered, and it is allowable to attach a ticket 
to each, on which the locality should be noted. It will be all 
the more agreeable to me to receive such Sphagnum pack- 
ages from many different regions, because I intend to elabo- 
rate the whole of the American Sphagna in a separate treatise. 

I hope that this preliminary work may help to excite and 
heighten the interest in the difficult, indeed, but very re- 
mancable family of the peat-mosses. To Mr. Faxon, who 
has had the kindness to translate this work into English, I 
here express my most sincere thanks. May he long con- 
tinue to take, as heretofore, an active interest in sphagnology* 

• 

Addendum. — Sphagnum Undbei'gii, A weak, compact 
form of this species has been found in very wet, boggy soil 
on Mt. Monroe, N. H., alt. 4,200 feet. 
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The following corrections may also be noted : 

p. 133, line 17 from top, for *'cuticle" read cortex, 

p. 138, last line, for "externally" read extremely^ 

p. 133, line 19 from bottom, for *'acutifolium" read acuii" 
forme, 

p. 135, line 9 from bottom, for *'ta.b." read tab. 

p. 137, line 17 from bottom, insert a hyphen after grayisA. 

p. 189, line 15 from bottom, for '*looser and" read looser 
or. 

p. 218, line 14 from top, for *»ranged" read ringed. 

p. 223, line 14 from bottom, for '*serrulatum" read serru- 
lata. 

p. 226, line 14 from bottom, for "specimens" read asfec^ 
ttncn. 

Neuru-pfin^ Germany^ Feb. 6, 1890. 



SoHe recent observatioBs on black-rot of the i^ape. 

B. T. GALLOWAY. 

During the summers of 1889 and 1890 we made a series 
of experiments, with a view of determining, if possible, the 
relationship existing between the so-called Phyllosticta la^ 
drusca Thum., which occurs on the leaves of the cultivated 
and wild grapes, the Phyllosticta ampeloi>sidis E. & M., oc- 
curring on Ampelopsis quinquefolia and A. Vietchii, and the 
various forms attacking the fruit of the cultivated grape, 
which, as shown by Scribner and Viala*, are stages of one 
fun^s, namely Lastadia Bidwellii^ of Viala and Kavaz. 

Without going into details of the work, we will say that 
something like 200 inoculations of the berries of a dozen or 
more vaneties of cultivated grapes were made from pycni- 
dia-spores obtained from the leaves of Ampelopsis and Vitis ; 
but in no case did we succeed in producing any of the Las- 
tadia forms, or for that matter any disease whatever. Ber- 
ries of all ages were used in the experiments ; some were 
inoculated as they hung on the vines, and were protected 
from outside contamination by paper bags ; others were 
brought into the laboratory', and, after being inoculated with 
germinating spores from the leaves, were placed in damp 

>BUok-fOt, Bnlletin No. 7. Seotioo VegeUble Pftthology. U. 8. Departm«nt of Afrionl- 
are. IMS. 
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chambers and kept there for a week ; a large number of 
clusters were brought into the laboratory, and, after being in- 
oculated, were placed in the incubator, where a constant tem- 
perature of 32® C. prevailed. At the expiration of four days 
the berries in the incubator would usually turn brown, but 
microscopic examination revealed the fact that this was due 
to the attacks of moulds and bacteria. 

In the majority of cases the inoculations were made by 
teasing up a bit of the affected leaf in water, and after mail- 
ing sure, by means of the microscope, that this water con- 
tained spores, it was allowed to stand from twenty-four to 
thirty-six hours, or until the spores had germinated. The 
water was then spread on the berries with a camels hair 
brush. In addition to this method, others, such as using 
spores fresh from the leaf, and spores sown in 3 per cent, so- 
lutions of grape sugar, were tried. Various degrees of light 
from absolute darkness to bright sunshine were also brought 
into play, all with the same result. To test the matter an- 
other way, sowings of pycnidia-spores from the berries were 
made on the leaves, the result being purely negative in every 
case. Pycnidia-spores from the berries were also sown on the 
berries, but in no case did we succeed in obtaining any defi- 
nite results from this source. 

The foregoing experiments were made in 1880. This 
season the same ground was gone over with practically the 
same results as those already noted. In addition, however, 
a series of inoculations were made with the ascospores of 
the Lastadia, and, as these yielded more definite results, we 
shall give an account of the work in full. 

In the fall of 1889 a large quantity of berries which had 
succumbed to the attacks of black-rot a few months before 
were collected from the vines growing in the grounds of the 
United States Department of Agriculture. These berries 
were placed in a comer of my garden where they were left 
fully exposed to the weather until the middle of May of this 
year. Frequent microscopic examinations were maae in the 
meantime for the purpose of determining the date of the 
first appearance of mature ascospores, which, we may as well 
add here, was the 15th of February. From this time on the 
ascospores were found in more or less abundance, the maxi- 
mum number being reached about the middle of May, after 
which they began to be less numerous and finally disappeared 
altogether by the 20th of June. At no time were pycnidia- 
spores found in any of the berries. 
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Exferiment No. i, — On the 2Sth of April a potted plant 
of Ampelopsis quinquefolia, which had been in the green- 
house for four months, was removed to the open ground and 
planted on the spot where the diseased bernes had lain all 
winter. The vine, which was about two feet long, was spread 
out on the ground and a large number of grapes containing 
ascospores were placed on the leaves. For the next twelve 
days there were frequent rains, which, with the warm weather 
prevailing at the time, afforded just the conditions necessary 
for the rapid development of the fungus. On the loth of 
May a number of the Ampelopsis leaves showed the charac- 
teristic spots of the Phyllosticta, and an examination of these 
a few days later revealed the presence of pycnidia and pyc- 
nidia-spores. The spores and pycnidia did not differ in any 
respect from those formed in the usual way. Another plant 
of Ampelopsis quinquefolia about thirty feet distant from the 
first served as a control experiment. No spots appeared on 
this plant at all. 

Experiment No. 2, — May 10 two pot grown plants of 
Norton^s Virginia grape having four well formed leaves were 
planted in my garden and were immediately covered with 
bell jars. May i i the bell jars were removed and about a 
handful of the old grapes containing ascospores were placed 
on the leaves, the jars being immediately replaced and not 
disturbed again for a month, except to water the plants, the 
latter being done every two days. At the expiration of 
twenty-five days both of the plants treated as above showed 
a number of leaf spots, which upon examination proved to 
be typical Phyllosticta discolorations bearing upon their sur- 
faces pycnidia, which contained the usual shaped spores. A 
dozen potted grapes fifteen feet distant remained perfectly 
healthy throughout this period. 

Exferiment No, j. — Two plants of Muscat of Alexan- 
dria grape growing in the green-house were covered with bell 
jars. On May 20 several bunches of diseased berries ob- 
tained from the same source as in the preceding experiments 
were placed on the leaves of each plant. In ten days Phyl- 
losticta spots were showing on a number of the leaves, and 
five days later a number of the leaves were almost destroyed 
by the fungus. The leaves of the Muscat, being thin and 
tender, seem to succumb very readily to the disease, which 
instead of forming definite spots involves the whole leaf. 
All other vines in the same house remained healthy. 

Experiment No. 4. — May 25 four leaves of a house grown 
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Muscat vine were inoculated with pycnidia-spores obtained 
from another house grown Muscat and immediately covered 
with a bell jar. The spores were obtained in the usual way 
by teasing up a bit of the affected leaf in distilled water. In 
ten days the inoculated leaves were all affected. The leaves 
of one of the control plants also showed the characteristic 
spots of the Phyllosticta, which fact throws a doubt on the 
whole experiment. Unfortunately, we were not able to re- 
peat this trial, as no plants suitable for the purpose could be 
obtained. 

Summing up briefly the positive results of these investi- 
gations, we have the following : 

I. Two hundred or more inoculations of the grape berrj^ 
with pycnidia-spores from the leaves of Vitis and Ampelopsis 
produced no effect whatever. 

II. The same number of inoculations of the leaves of 
Vitis and Ampelopsis with pycnidia-spores from the berries 
of the grape gave the same results as I. 

III. Fifty or more inoculations of the berries with pyc- 
nidia-spores from the berries yielded the same results as I 
and II. 

IV. Inoculation of Ampelopsis leaves with ascospores 
from grape berries resulted in the formation of typical Fhyl- 
losticta ampelopsidis spots, pycnidia and spores at the expira- 
tion gf fifteen days. 

V. Inoculations of grape leaves with ascospores from 
the berry produced Phyllosticta labruscae spots, pycnidia 
and spores in twenty-five days. 

We have no reason to doubt the genuineness of the results 
obtained in the case of IV and V, first, because the old berries, 
so far as could be determined by microscopic examination, 
contained no other reproductive bodies but the ascospores, 
and, second, an examination of the water found on the leaves 
after a rain revealed only ascospores, and these in various 
stages of germination. 00 far as we know no other attempt 
of this kind has been made to establish the identity of the 
various forms here discussed, excepting that by Viala in 
France in 1888.^ In May of that year, according to Viala's 
published statement, the ascospores of the black-rot fungus 
were sown on healthy grape leaves still on the vine. In from 
eight to twelve days tne characteristic spots and pustules of 
the Phyllosticta appeared. Prof. Viala does not say how the 
inoculated leaves were protected from outside contamination, 

'I Compt«ii Reodua. June 18tb, 1S88, p. 1711, Recherches expeiimentaletrarlMmaladlw 
delA vigne. 
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nor does he mention any control plants used in the experi- 
ment. 

If it is true, as the experiments here recorded would seem 
to indicate, that the ascospores are the main source of infec- 
tion, and that the spores from the Phyllosticta forms on the 
leaves of Vitis and Ampelopsis will not grow on grape fruit, 
the matter is one of considerable practical importance. This 
part of the subject, however, we shall not touch upon here, 
our purpose bemg merely to record the facts, leaving the 
practical questions involved to be settled by field experi- 
ments, which we may add are now under way. 

Defartment of Agriculture^ Waskingtoti^ D. C. 



Notes OB North American Umbellifers. II. 

JOHN M. COULTER AND J. N. ROSE. 
(with PLATK XV.) 

The first paper of this series was published in this journal 
of November, 1889. The present paper consists chiefly of 
a report on Mr. J. Donnell Smith's Guatemalan collection. 

HvDROCOTYLE LEUcocEPHALA Cham. & Schl. No. 1776 
of Smith from Coban Department, Alta Vera Paz, alt. 4,300 
feet, April 1889 ; also 74 of Tiirckheim from near the same 
locality, Mav 1879. Although Mr. Hemsley says that he has 
found no publication of this species from Mexico, these spec- 
imens seem to accord very well with the description. 

HvDROcxyrvLE Bonariensis Lam., var. Texana n. var. 
Petioles and peduncles 15 to 20 cm. long; leaves orbicular- 
peltate, not notched at base, 12 to 15-nerved: inflorescence 
5 to 10 cm. long, irregularly or 3 to 5-umbellately branched : 

Eedicels 3 mm. long or less : fruit obtuse at base, 2 mm. long 
y 3 mm. broad. — Texas, 1888, G. C. Nealley, Probably 
collected along the sea-coast, as, otherwise, its occurrence 
within our borders would be hard to explain. The species is 
only known from southern Mexico and South America. 

HvDROcoTYLE PROLiFERA Kell. This species is men- 
tioned by Hemsley in Suppl. Biol. Cent. Amer., and to it 
are referred Coulter's, and Parrj' & Palmer's specimens, 
which in the body of the work are placed under H. inter rupta. 
Smith collected it in Laguna Amatillan, Dept. Amatillan, 
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altitude 3,900 feet, March 1890 ; and here also is to be re- 
ferred Tiirckheim 493, May 1879, f^om a marshy meadow 
near Coban ; and very probably E. Kerbin's 482 in herb. 
Smith. 

Eryngium Carlin^ Delar. Common in Guatemala. 
Smith 2199, altitude 5,000 feet. £. Lenimoni C. & R., of 
southern Arizona and northern Mexico, is very distinct from 
this and ought easily to be distinguished from it. E. Lem- 
moni lacks the central foliaceous bractlets of E. Carlinae, and 
has different bracts and leaves which are also gl&ucous. To 
it should be referred Pringle 2010, of 1889, distributed as E. 
Carlinae. 

Eryngium fcetidum L. Esquintla, altitude 1,100 feet, 
March 1890, J. D. Smith. 

Eryngium pectinatum Presl. But two localities are 
given for this species by Hemsley in Biol. Centr. Amer., 
viz. ; Sierra Madre {Seemaii) and Tefie (Lay)^ neither of 
which collections we have seen. Smith's specimens are 
from San Raphael, Guatemala, altitude 6,500 feet, no. 2197. 
The species has never been very fully characterized, DeCan- 
doUe merely describing the leaves and involucre, the flowers 
being said to be unknown. The plant is tall and branching : 
leaves slender and long (35 to 45 cm.) ; bracts 2.5 to 3.5 cm. 
long, much longer than the globose head (12 mm. in diame- 
ter) ; bractlets lanceolate, cuspidately cleft, as long as the 
flowers or a little shorter: sepals broadly ovate, abruptly 
short-cuspidate, i mm. long: fruit 4 to 5 mm. long, the 
lateral scales forming a thin wing as broad as the body, the 
dorsal ones compressed : oil-tubes 5 (3 dorsal and 2 ventral). 
This plant differs from DeCandolle's description in the bracts 
being only occasionally squamose dentate at base. To this 
species we would also refer Gregg 637, collected in Mexico 
in 1848 and 1849, without flower or fruit; also Wheeler 192 
from Orizaba, IS. Mexico, collected in 1855, ^^^ ^^ herb. 
Gray. We have also examined Bourgeau 1177, referred by 
Hemsley as '*aff. E. pectinato.'' The leaves are very sim- 
ilar to those of E. pectinatum, having the same peculiar 
paired spines (but the longer are shorter than the breadth of 
the leaves). The heads are on shorter peduncles and are 
cylindrical cone-shaped instead of globose, 2.5 cm. long, 
longer than the (15) linear-lanceolate entire bracts; bractlets 
much larger than the flowers. Unless there is a mixture of 
specimens this form ought to be made distinct. 

Arracacia Brandegei Coulter & Rose has been again 
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collected by Mr. Brandegee in Lower California, at Todos 
Santos, June 28, 1800. 

Arracicia Donnefl-Smitkii n. sp. Glabrous below, puberu- 
lent above, 15 to 18 dm. high: leaves (lower ones not seen) 
with long sheathing petioles, 2 or 3-ternate then pinnate ; 
pinnate segments with 5 to 1 1 leaflets which are narrowly 
lanceolate, acuminate, sharply and finely serrate, 2.5 to 7.5 
cm. long, lower surface puberulent to glabrate ; petioles with 
a dense ring of soft hairs at base: peduncles 7.5 to 10 cm. 
long: rays puberulent, about equal, 3.5 to 5 cm. long: 
flowers white, with small calyx-teeth : fruit abundant, on 
pedicels 2 mm. long, ovate, glabrous, 6 mm. long, with small 
conical stylopodium. (Plate xv.) — Top of Volcan de Agua, 
Depart. Zacatepequez, Guatemala, April 1890, no. 2196. From 
the locality, here is to be referred Arracacia sp. no. 12 of 
Hemsley's list in Biol. Centr. Amer., specimens now in herb. 
Kew collected by Salvin and Godman. Mr. Smith makes 
the following note: "No. 2196 is a plant occupying in 
abundance the zone of Volcan de Agua from 10,000 to 1 1,000 
feet, associated with another endemic and equally conspicu- 
ous plant, Lupinus flabellaris." 

Ottoa cen anthoides HBK. In a deep crater of Vol- 
can de Agua, Depart. Zacatepequez, April 1890, altitude 
12,000 feet, no. 2105. This species extends from S. Mexico 
to Peru. No specimens of this plant are in the National or 
Columbia College herbaria, and but a single one from Peru 
in herb. Gray. A good figure is found in HBK. Nov. 
Gen. et Sp. V. 423. 

Peccedanum ambiguum Nutt. The stems are sometimes 
37.5 cm. high, and mostly from small globose tubers covered 
with minute rootlets ; in other cases the root elongated and 
moniliform ; in the largest plants simply a long slender root 
The radical and lower leaves are simply ternate, with the 
leaflets 2.5 to 7.5 cm. long. 

Peucedanum leiocarpum Nutt. proves to be a very 
poisonous plant. 

Crawfordsville^ Itid,^ and 



262 BOTANICAL GAZETTE. [ Octobcr, 

On the straetare and de?elopment of the lemonJ 

L. S. ROSS. 
(WITH PLATE XVI.) 

The mature lemon has its own characteristic lemon color ; 
it is oval in outline and varies in size. The rind is roughs 
thick and leathery, and affords much protection to the seeds 
and pulp within. By looking closely at the rind, small dark 
specks may be seen which indicate the position of oil glands. 
If a piece of the peel be bent or crushed together suddenly 
near a flame, the oil will be forced out in minute quantities 
and will burn with a beautiful flame. If a cross section of 
the lemon be made, it will at once be seen that narrow white 
bands pass from the rind to a central spongy mass forming 
from seven or eight to eleven or twelve isosceles triangles 
whose apices are toward the center of the fruit. The white 
bands are the cut edges of walls extending through the en- 
tire length of the fruit dividing it into chambers or loculi 
which contain the seeds and pulp. Near the bases of the 
triangles their common walls divide, one division going to 
form the base of one triangle, while the other division passes 
in an opposite direction to form the base of the adjoining tri- 
angle. When a lemon or an orange is ''quartered' the 
line of division begins at the angle where the wall between 
the loculi divides and passes along the center of the wall 
showing that it is double. The loculi are seen to be filled 
with the pulp mass which can be separated into many 
" clubs,*' some space is generally occupied by the seeds, but 
by far the greater part by the pulp. The pulp clubs have a 
very delicate straw color and are semi-transparent ; their 
shape and size varies according to their position in the 
loculus. They are all attached to the back of the loculus, 
that is to the side of the loculus next the rind, hence those 
lying toward the center of the fruit are longer than those 
lying nearer the rind. The long clubs are usually symmet- 
rical and consist of a tapering body with a long attenuated 
stalk for attachment. Those nearer the rind have shorter 
stalks. The clubs that come in contact with the seeds ac- 

iThe following notes give the results of studies on the lemon. Cttntt Umonmm L.. 
carried on during the spring of 1890 in Professor BurriU's laboratory at the UnlTersltv of 
Illinois. The illustrations were made from nature by the author. I wish to expraas mj 
thanks to Mr. C. W. Butler, of St. Petersburg, Fla., for his kindness in supplying me witli 
specimens of young fruit. 
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auire any shape necessary to conform to the outline of 
le seed ; also those near the extremities of the loculi are 
irregular in shape. On crushing the pulp the acid juice is 
forced out ; and it will be noticed that the clubs near either ex- 
tremity are sometimes harder than those nearer the center 
and do not contain as much Juice. The cross section may 
lay bare the seeds growing from the inner angles of the lo- 
culi and imbedded among the pulp. Sometimes only abor- 
tive seeds are found, or sometimes abortive and developed. 
In the center of the section will be seen a white, spongy circu- 
lar mass whose perimeter is formed by the lines of the inner 
rounded angles of the loculi. These lines are curved in such 
a way that their convexities are turned toward the center 
of the circle. Here the same division of the walls of the lo- 
culi will be noticed as at the back. By looking closely sev- 
eral spots may be discovered in the spongy center near the 
perimeter, one occuring at each angle formed by the curved 
lines of the perimeter. 

The rind is of the lemon color about one-third of its thick- 
ness, the other two-thirds being white. The large, dark oil 
glands are quite conspicuous, extending even inside the yel- 
low part into the white part of the rind. By looking care- 
fully, many small, dark specks may be distinguished distrib- 
uted through the white rind. One speck may be found at 
the center of the back of each loculus and also one in the 
angle at the juncture of any two loculi. 

The cross section of the mature lemon presents a radial 
arrangement like the wheel of a wagon ; the center spongy 
mass being the hub, the white part of the rind representing 
the felloes, the yellow part the tire, and the walls of the lo- 
culi the spokes, while the wheel is made solid by the filling 
of pulp clubs. For the illustration of the cross section of 
the mature lemon, see fig. i. 

In the very young lemon the style is the most prominent 
part ; it is not much less in diameter than the ovary and is two 
or three times as long, with the upper end slightly enlarged. 
After the fruit has become about 4 or 5 mm. in diameter the 
style drops ofT and the fruit assumes the shape it retains 
through growth to maturity. The color is yet dark green, 
the lemon color not being attained until maturity. A cross 
section of a fruit 2 mm. in diameter shows the loculi already 
present, but without the pulp clubs. The rind and the walls 
of the loculi are relatively very much thicker and the solid 
center column much larger than in the mature fruit. At a 
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later stage the ovules are present in the loculi as club-shaped 
protuberances arising from their inner angles as represented 
in fig. 2. The loculi are relatively larger than in the 
younger stage. 

If a microscopical examination of the cross section of the 
mature lemon be now made, the rind is seen to be made up of 
cells of various shapes and sizes. The epidermis is a 
thin layer in which the cells are thin-walled, empty and 
colorless ; these cells are small in size and rectangular 
in shape. Next to the epidermis appears a layer of 
thin - walled palisade cells, thenfoUow cells containing 
chromatophores, some partially filled, others full. The 
oil glands are located in the yellow part of the rind, some 
times extending into the white. They are large struc- 
tures visible to the naked eye ; their walls are composed 
of thin-walled rectangular cells so arranged as to give 
the glands a circular or oval shape when seen in out- 
line. Inside the colored is the white portion of the rind, 
which is made up of loose spongy parenchyma with elon- 
gated cells. The small specks mentioned as being visible 
without the microscope will be seen to be fibro- vascular bun- 
dles, some of which are found to extend through the length 
of the lemon, while others form a net-work with the princi- 
pal bundles and one another. A large bundle is seen at the 
center of the back of each loculus, and one also at the angle 
between any two loculi. The other smaller bundles are 
found sometimes with a rather regular arrangement, at oth- 
ers, apparently scattered promiscuously throughout the rind 
(see fig. i). Some sections lay bare bundles lying at right 
angles witn the long axis of the lemon. The specks noticed 
in the center column are seen to be fibro-vascular bundles 
also. The center column is composed of large-celled, spongy 
parenchyma. The dissepiments between the loculi are com- 
posed o( spongy tissue with tougher thicker-walled tissue on 
either side. The pulp clubs are of a very delicate structure ; 
the wall is composed of elongated narrow cells parallel with 
the long axis of the club (fig. 3). The inner part of the 
club is divided into large very thin-walled cells, which con- 
tain the juice (fig. 4). The tissue forming the wall of the 
club is an outgrowth from the thickened cells of the dissepi- 
ment walls, while the inner juice cells are a continuation from 
the spongy parenchyma at the back of the loculi. 

Let us now turn to the development and inquire what are 
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all these structures and what is their derivation. It has long 
been known that flowers and fruits are produced from whorls 
of especially developed leaves. Let us compare a mature 
leaf with one of the loculi, and note the similarities (figs. 
5 and 6). In the leaf a large midvein extends through the 
whole length, gradually tapering from the base toward the tip. 
A very small irregular marginal vein is seen, and a short space 
inward from the marginal vein and connected with it at va- 
rious. places, is a submarginal vein. A hand magnifier is 
needed to make out the marginal vein in the leaf. From the 
midvein other veins pass obliquely toward the margin ; from 
these again minute branches pass ofl^, forming a close net- 
work of veins. Now let us examine a loculus. Along the 
center of the back is a large fibro-vascular bundle slowly 
tapering toward the tips. With this bundle many others are 
connected, which form a network over the back of the locu- 
lus, similar to the network of veins on the back of the leaf. 
The meshes formed by the bundles are larger toward the 
base of the loculus than at and beyond the center. It will be 
seen in a side view of a loculus (fig. 7) that a large bun- 
dle passing along its inner angle through the center column 
curves about the end of the loculus and passes back along 
the upper lateral angle to the end from which it started. 
This is the bundle previously mentioned in the description 
of the cross section as being seen at the angle between any 
two loculi. The only way in which I can account for this 
fibro-vascular bundle and its peculiar shape, is that it is formed 
by the marginal and submarginal veins of the leaf. As has 
already been noticed, there are several points of connection 
between these veins so that by the development of the vein 
connecting them, at or below the place where the style drops 
off, the required curve is made and the bundle receives its 
shape. One fact favoring this supposition is thar the pulp 
clubs are not attached to the side walls but to the back of the 
loculus. The great development of the space between the 
marginal and submarginal veins of the leaf necessary to form 
the side of the loculus would not be favorable to the develop- 
ment of the leaf hairs of that region. Another favorable 
fact is that a longitudinal section of a fruit before the pistil 
has fallen, if made at the right place, shows the bundle al- 
ready curved about the loculus at a very short distance from 
the pistil. The fibro-vascular bundles in the rind at right 
angles with the large mid bundles probably represent small 
veins passing from the larger veins to the surface of the leaf. 
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The bundles appear when the fruit is first formed, and change 
their relative position somewhat as development progresses. 
The loculi vary in number in different lemons ; some speci- 
mens having seven or eight and others as many as eleven or 
twelve. Each loculus represents a carpellary leaf. The 
leaf is folded with the upper surface inward toward the axis. 
The margins are again folded where they meet and project 
a short distance away from the axis about which the car- 
pellary leaves are gathered. These infolded margins form 
the placenta upon which the ovules are borne. The ovules 
appear at a very early stage of development. The nucleus 
is first seen toward the top, but it afterwards grows towards 
the base. Two rows are in each loculus, one upon either 
margin of the carpellary leaf. Often only one ovule de- 
velops, sometimes neither ; for this cause the number of 
seeds in different specimens varies much. In a young fruit, 
4 mm. in diameter, the ovules are quite large, having two 
walls enclosing a nucleus. Fig. 8 shows a cross section 
of a loculus with both ovules developing ; the section is 
such that the ovules are cut near the upper part, exposing 
the nuclei of the young seeds. The spongy center column 
forming the axis of the lemon is a development from the in- 
folded margins of the leaf. The pulp clubs are derived 
from the leaf hairs, and first appear as blunt protuberances 
from the back wall of the loculus. They gradually enlarge 
and elongate until they fill up the space of tne loculus crowd- 
ing about the seeds and lying close upon one another, but 
not structurely united. 

From all this we see that every part of the fruit has its 
origin from some part of the leaf. 

A cross section through a pistil shows a set of fibro-vas- 
cular bundles in a circle about half way between the center 
and the perimeter. The bundles are of a complicated struct- 
ure, being divided by rows of small empty cells. Toward 
the upper end of the pistil only one circle of bundles ap- 
pears ; farther down another circle makes its appearance 
nearer the perimeter of the section. The inner circle seems 
to continue through the length of the pistil into the fruit. 
Another section through a pistil shows very broad narrow 
bundles, the breadth of a bundle being about one-half the 
radius of the pistil. 

A section through the upper end of a lemon one-half inch 
in diameter shows tne fibro-vascular bundles as narrow bands 
surrounded by regular rows of cells, the row next the dense 
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center being filled with a granular substance (fig. p). 
Around this row are one or two regidar rows of thick-walled 
cells and others irregularly arranged. Near the perimeter 
of the section are the oil glands formed by regular rows of 
rather narrow, elongated, rectangular cells ; and about these 
are irregularly arranged cells. Next the perimeter the cells 
are small, but the size increases further inward to the fibro- 
vascular bundles, between which, and in the center column, 
the cells are smaller. 

A section through the same specimen at the beginning of 
the loculi shows some small fibro-vascular bundles surrounded 
by very small, empty, thin-walled cells. The bundles in the 
center column are broad and narrow, but further into the in- 
terior of the fruit they become rounded and smaller. The 
oil glands are well developed. 

Explanation of Plate XVI.— Fig. 1. Cross section of mature lemon, 
showing half the section; a, yellow part of rind; 6, white part of rind; c 
loculns filled with pulp; d, spongy center colnmn ; e, double wall of the 
loculi ; / and g, fibrovascular bundles. Fig 2. Cross section of young 
fruit 8^ mm. in diam.; a, local us; 6, ovule; c, center column ; d, fibro- 
vascular bundle ; e, oil gland ; d^ fibro vascular bundles of rind ; / rind, 
Fig. 8. Cells of wall of pulp club. Fig. 4. Cells containing juice in the 
palp clubs. Fig. 5. Leaf; a, midvein; 6. smaller veins; c, marginal 
Tein ; e^, submarginal vein. Fig. 6. Back of loculus; a, large fibro vas- 
cular bundle; 6, smaller bundles forming a network. Fig. 7. Side view 
of loculus; a,af carved fibro- vascular bundle; h, back of loculus; e^Biinate 
bundles seen in side wall of loculus. Fig. 8. Loculus showing both 
ovules developing, the section being such that the nuclei are exposed ; a* 
loculus ; b, nucleus of seed ; c, inner wall about nucleus ; </, outer wall of 
ovule; o^, ovule. Fig 9. Section through upper end of lemon i in. in 
diam. ; a, epidermis ; b, cells about oil gland e; d, cells of rind ; e, dense 
center of fibro-vascular bundle ; / cells about center. 

Chamfaign^ III, 



EDITORIAL. 

Thb appbaeance of Dr. Merriam's report of a biological survey of the 
San Francisco mountain region of Arizona (noticed elsewhere in this 
number) suggests a timely topic for botanists to consider. This same 
subject was prominently before the botanists of the American Association 
at their Indianapolis meeting, in considering the geographical disiriba- 
Uon of North American plants. The notion that a plant is only valuable 
because it is a new or rare species, and that it makes no special difference 
as to ita exact locality, its soil conditions, or its altitude, is one that should 
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be remanded to the limbo of anscientific methods. T|^e problem that is 
now presenting itself to North American workers in systematic botany 
lies behind all systematic botany, and considers geographical distribu- 
tion. But no study of this subject can be made at long range or by the 
most persistent study of the disjointed facts at our command. 

It is time that botanists bestir themselves in the matter and consider 
the organization of a regular biological survey, that will deal with plants 
as biological problems and not merely as specimens to be catalogued* 
The money which is now expended for botanical exploration could be 
made to serve handsomely in starting such a systematic survey. It is no 
special credit to American botany that a zoologist who is working in 
this systematic fashion can find no help from botanista, but is compelled 
to combine a botanical survey with his own. Not that the two depart- 
ments should be worked separately, for a biological survey must include 
both, but the point is made that botanists should do their share. Dr* 
Merriam is to be thanked for his example, and he would only feel that it 
was facilitating his work if botanical explorations could be converted 
into biological surveys. 



BRIEFER ARTICLES. 

The translation of Hackel's *^ Trne Grasses/'— This work received 
a notice in your journal for August, by Mr. Theo. Holm. As to the 
translation I have no doubt that it is faithfully executed, and that it is 
accurate, clear and scientifically correct For students of grasses this 
work must possess great interest and value. The illustrations are excellent 
and will be a great aid to the understanding of the technical descriptions- 
While this work can not, perhaps, be excelled as a synopsis of all known 
genera of grasses, it may be a question whether a rMuctiou and modifica- 
tion of it adapted to the United States or to North America would not be 
more generally useful in this country. Of 313 genera described, there 
are in this country, of native and introduced ones, only about 120 genera- 
The work of local students in identifying a grass would be much reduced 
if they only had occasion to take into view the genera proper to this 
country. True, the general range of each genus is stated, and the student 
can, when investigating a species, leave out of view those whose range is 
beyond the limits of our country. But there are some omissions in re* 
gard to range, etc., in consequence of which the student might fail to find 
what he wanted. I will refer to a few instances : on page 53, tmder the 
genus Rottboellia, sub genus 1, it is said, " species twenty in the tropics of 
both hemispheres." Our species might be overlooked from thia state- 
ment, one ranging as far north as Delaware, and another as far as eastern 
Arkansas. On the same page under the subgenus Hemarthria nothing 
is said of its extension to Texas, where the species fascicuiaia is abundant 
in some localities. 
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In the genus Andropogon are included, as sections or subgenera, 
some grasses which have been known as genera, and here some c<hi- 
f usion may arise for the student— on page 61 the subgenus Chrysopogon 
does not, as might be supposed, include our species known as Chrysopo- 
gon nutans and C. secundum, these being by Mr. Hackel placed in the 
•abgenus Sorghum although they are not specifically mentioned. The 
Sorghum $ecundum .ChtLp. is called by Mr. Hackel in his monograph of 
Andropogone», page 588, Andropogon unilaterale — the name secundum 
being appropriated by the A, iecundku Willd., now, however, made a 
qmonym of A. eontariu$ Linn. Again on page 68, under subgenus 
Heteropogon, there are " 5 species in the tropics, one of which is cosmo- 
politan as far north as South Europe and North America.** No mention 
is here made of the Andropogon mdanooarpus £11. (Heteropogon aeum- 
inahu Trin.) which is found as far north as North Carolina. This omis- 
sion is not, however, a fault of the translators, but might have been cor- 
rected by a note. On page 74, under Eriochloa it is said, ** Aye species, 
in the tropical and subtropical zones of both hemispheres.** Two or 
three at least of the species extend into the temperate zone, one as far ss 
southern Kansas. On page 110, of the genus Thurberia it is said ** species 
two, Arkansas and Texas.** The range should be extended to Florida, 
and I think there is but one species. The genus Calamagrostis is here 
made to include Deyeuxia as a section, but the section Calamovilfii Gray, 
is raised to generic rank. Some botanists Will prefer to retain it as placed 
by Dr. Gray, and to add to it a third Floridan species C. CuHieii Vasey 
(published ss AmmophUa Ourtini Vasey.) 

These instances do not materially detract from the high value of the 
work, but are referred to to indicate a few points in which some additional 
editorial notes would have been an improvement 

The remarks made in the volume, respecting the habits and economic 
and medicinal usee of certain grasses, are of gpreat interest and value. 
Those respecting the different varieties of the cultivated Sorghum (An- 
drapogon arundinaceui Scop.) are especially interesting, although many 
will prefer to keep A. halapentis Sibth. as a distinct species. The notes 
on Saccharum,on sections £upanicura, Setaria and Pennisetum are also 
interesting. The adoption of the genus Zizaniopsis for Zuania miliaeea 
Michx. will be acceptable to botanists. The species seems to be rare in 
the northern states, although it is recorded in Gray*s Manual from Ohio 
and doubtfully from Penn. The notes relating to the history of our cul- 
tivated cereals are very vsluable. — Geo. Vasey, Washington, D, C, 

Pfthecolobiam Texense Coulter.—In studying the material of Neal- 
ley's Texan collection (Contr. Nat Herb. 2. 87) I was forced into Pithe- 
colobium by indisputable floral characters, at the same time recognizing 
the exact similarity in every other respect to what has been called Aca- 
cia flexioaulU from the same region. Strangely enough, the status of 
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Beniham's A. flexioaulis was not questioned. It is now found, howerer, 
that flowering specimens collected by Gregg,evidently our Pitheoolobium , 
were named Acacia flexicaulis by Bentham, certainly without a careful 
examination of the flowers ; and that the original specimens of Berlan- 
dier, from Tamaulipas, were flowerless. It seems safe to conclude that 
all that has ordinarily been called Acacia flexicaulis must be referred to 
Pitheoolobium Texense ; and its recent discovery by Dr. Palmer at La 
Paz extends its range through Southern Texas and Northern Mexico to 
the western side of the continent. In the absence of flowering speci- 
mens from Berlandier's locality it is hardly safe to conclude that Ben- 
tham's original A. flexicaulis of necessity must be our Pitheoolobium. 
If this can be proved, the long known specific name could well replace 
the newer and our plant be known as P. flexicaule. It is more prudent, 
however, to consider that Bentham's original A. flexicaulis possibly may 
prove to be an Acacia after all, and to leave it a name and place. 

John M. Ooulteb. 



CURRENT LITERATURE. 

A l»lolOKical •nnrey. 

The NcHh American Faunae No. 8, published by the Division of Orni- 
thology and Mammalogy of the Department of Agriculture, contains a 
matter of very great interest to botanists. Dr. C. Hart Merriam, the chief 
of the Division, has felt the necessity of putting the biological exploration 
of the country upon a thoroughly scientific basis. The patchy collecting 
and inaccurate noting of localities, which has largely obtained in our ex- 
ploring expeditions, may be conceded to a vast terra incognUa such as our 
western botanists first encountered ; but no such concession should be 
made now, and *' collecting trips " should be transformed into " biological 
surveys.'' Dr. Merriam has beg^un the good work by a careful study of 
the very interesting San Francisco Mountain Region of Arizona, and 
although his chief concern lay with vertebrate animals, his sonee of dis- 
tribution were necessarily marked out by plant growth, and his retulca 
are not only of great botanical interest, but are far more valuable in thai 
they mark out a line of botanical work which the government should at 
once enter upon and push to its completion. The paper before us not 
only deals with the biological features of the San Francisco Mountain 
region, but is also a valuable contribution to the general subject of geo- 
graphical distribution. This paper should be read by every botanist»aDd 
we only append a statement of the most important general results as 
given by the author: (1) The discovery that there are but two primary 
life areas in N. Am., a northern (boreal) and a southern (subtropicai)» 
both extending completely across the continent and sending off long in- 
terpenetrating arms; (2) The consequent abandonment of the three life 
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areas commonly accepted by naturalisU, tIs. : the Eastern, Central, and 
Western Provinces ; (3) The recognition of seven minor life sones in the 
San Francisco Mountain region, four of boreal origin, and three of sub- 
tropical or mixed origin ; (4) The correlation of the four boreal zones 
with corresponding zones in the north and east Colored maps are used 
to indicate distribution, and the one of most general interest is a provis- 
ional biological map of North America. 

^raCaon** ConCrltontlona. 

In looking over the bulky contributions to American botany which 
issue every year from Cambridge and other botanical centers in this 
country, it seems that, ** of making species there is no end.** But so long 
as new species are found they must be described, and the fasi^ination 
which attends their discovery will always push this kind of work in a 
most unflagging way. The " Contribution *" before us is Dr. Watson's 17th 
in this form, appearing in Proc Am. Acad, xxv.pp. 128-168, and is about 
as "* solid botany " as it could be made, nothing of the list character ap- 
pearing. The first part consists of miscellaneous notes, many of them 
being the formal presentation of the reasons for adopting certain changes 
in the new edition of Gray's Manual. As these changes are already indi- 
cated in the Manual, it is not necessary to recount them here. The rec- 
ognition of 4 new species of Streptanthus gives occasion for a synoptical 
key to all the species, numbering now 22. One of the notable things is 
the establishment of the genus Eriogynia, occasioned by the discovery of 
a very peculiar Montana species, Which also takes with it two species 
heretofore placed under Spiraea, as fully presented and illustrated in the 
present number of this journal. 

The second part is chiefly concerned with Mr. Pringle's Mexican 
collections of 1888 and 1889, which, as usual, abound in new species. An 
enumeration of these 88 new species, or any part of them, is impossible 
in our limited space, but the new genera are important enough to be 
specialiy mentioned. SargerUia is a new genus of RiUaeem, a tree, and 
fitly commemorates Professor C. S. Sargent Rhodo$ciadiumf a new ge- 
nus of Peucedanoid UmbeUifermt has double signification in the color of 
its flowers and the name of Mr. J. N. Rose, whose long association with 
the writer in the study of N. Am. Umbelliferse this genus deservedly 
commemorates. Jcditooa is the third new genus, belonging to the Eupa- 
Unidoem. 

Xlic "nervca" oftlie aenaltlvc plant.t 

In this pamphlet Dr. G. Haberlandt describes what has been a hith- 
erto onobserved system of tissues, to which he gives the untranslatable 
name of ** reisleitende Qewebesystem," by means of which the impulses 
set up by a stimulus of any sort are propagated in the sensitive plant 

* Habbblawdt, Q.—Dm reUleitonde O^webesyitem der SinapfUiixe. 8to. pp. 87. pi. S. 
Leipclg: Wilhelm Bnglemaon. 1890. Mk. 4. 
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One of the tissues in question is located in the sieve portion of the vascu- 
lar bundles of the stem, the pulvini, the petioles and the veins. The cells 
which compose it are very like the sieve cells, but larger, with more or 
less oblique end walls on which is a single large pit whose closing mem- 
brane is traversed by numerous protoplasmic threads. The contents of 
these cells seems to be a glucoside or some similar body. A nucleus is 
always present. Another part of the system consists of the sensitive 
parenchyma of the pulvinus, which is in connection with the coUenohyma 
which surrounds the vascular bundle. There is no direct protoplasmic 
connection between the protoplasts of the collenchyma and those of the 
conducting tissue of the bundle. 

In the latter part of the work the author discusses the physiology of 
the sensitive tissue at length. 80 cloee and continuous is his diBCusai<m 
that it is not possible to summariie it satisfactorily. While there are still 
obscure points and some things " hard to be understood/' the theory is 
certainly more satisfactory and open to fewer objections than the pres- 
ent ones. 

The name of the publisher, Ekigelmann, is sufficient guarantee of the 
excellence of the typography and beauty of the plates. 

CreCaceons plants.* 

The author presents here a preliminary report upon a collection of 
fossil plants made by himself and Prof. Lester F. Ward at Martha's Vine- 
yard during the summer 1889. The age of the formation in which these 
fossils occurred has finally been stated to be Cretaceous, and probably 
Middle-Cretaceous. Seven or eight species are enumerated and figured, 
concerning the identification of which a few remarks may be made. As 
to the figured leaves of Liriodendron, it is rather doubtfql whether they 
belong to this genus or not They agree quite well with figures of 
similar leaved supposed to belong to this genus, given by other authors, 
but it seenis to have been overlooked that this form of leaf is more char- 
acteristic of quite different genera, as for instance Eucalyptus, of which 
several species show the same shape of leaves. They have been found 
together with some remains of undoubted Eucalyptus, and this circum- 
stance seems to speak in favor of the supposition that they should belong 
to this genus. The author has, however, figured a leaf (fig. 8 on the plate) 
which he has identified as Eucalyptus, but it is very poorly preserved, so 
that the identification is not without question. When the author calls 
fruit of Eucalyptus " a nut," it is to be pointed out that the fruit of this 
genus is a capsule, and it is not easy to understand what the author 
means by his expression '' nut with operculum " in the explanation of the 
plate. These figured remains, supposed to belong to Eucalyptus, are not 
" fruits,'' but flowerbuds. It is a well-known fact that the calyx in sev- 
eral genera of the Myrtacese is coherent at the apex, and that it falls off 

< David White.— On CreUceout PUnU from Martha's Vineyard, with one plate. (From 
American Joamal of Science, Vol. XXXIX. 1890.) 
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like a oap before anthesis, and the author ought to have read the 
deeoripUoD of similar remains given by Heer in his "Flora fossilis 
arctica," Vol. VI, pars II, p. 19, where he says : " Ein becherformiges 
Korperchen, das lebhaft an die Bluthenknospen von Eucalyptus erin- 
nert" The figured leaves of Andromeda and Myrsine are so defective 
that their identification seems rather hazardous. — Tueo. Holm. 

Minor BCoClces. 
Thb appbabamcb of Part II of Farlow and Seymour's provisional 
host-index of the fungi of the United States will be warmly welcomed 
by the large and ever increasing number of students in this field of bot- 
any. This part includes the Gamopetalse and Apetalse, and the remain- 
der of the work is promised in November, for which third part botanists 
are urgently requested to report errors or omissions in the parts already 
issued. The value and accuracy of the work need no commendation 
when one remembers the unrivaled facilities at the command of the au- 
thors. A glance through the well-printed pages also demonstrates the 
appaUing amount of synonymy that a mycologist is compelled to face. 

Dr. Chas. £. Fairman has issued a paper on the fungi of western 
New York, being the first of a set of contributions to the mycology of 
that region that the author proposes to issue. He has been collecting 
for several years in Orleans county, and has collected over 425 species. 
The present paper gives a general discussion of the fungi of his region, 
and lista 80 species (with two plates) as representing the new species 
and varieties which he has added to the myoologic flora of western New 
York. 

Aw INTERE8TIN0 paper on the " History of Botany," read by Dr. T. J. 
W. Burgess before the Hamilton Association of Canada, has been printed 
in pamphlet form. 

Dr. N. L. Brittoh has laid botanists under obligation to him by pre- 
paring so complete a list of state and local floras of the U. S. and Brit 
Amer. as the one just issued as " Contributions from the Herbarium of 
Columbia College, no. 14." So many of these lists are empheral or buried 
out of sight that it is a great boon to have them all together in one handy 
pamphlet 

Mr. Thbodorb Holm, of the U. S. National Museum, has published 
an interesting paper on ''The leaves of Liriodendron," appearing in the 
Proc. U. S. Nat Museum. The great variability of the leaves of Lirioden- 
dron is well known, but Mr. Holm detects a certain regularity in the 
midst of all this variation, dependent upon position. He discusses the 
subject fully, with the help of 6 excellent plates, in the preparation of 
which the author is a master, and then applies his results in the con- 
sideration of fossil forms. It is just such studies that must be of immense 
service to paleobotany. 

Turn, REPORT of the chief of the section of vegetable pathology for 
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1689 QOt ooly Bhowa moat commeDdable industry, but also cont&iiu val- 
uable material. The report diacussea the pubiioations and correspond- 
ence of the Section (now Division) ; its field work, consisting of the treat- 
ment of grape diseases and thoee of the apple, pear and quince, treat* 
ment of blackberry rust, of the potato, tomato and melon for blight and 
rot, and of strawberry teaf-blight; conclusions concerning the practical 
work of the Sec^on; laboratory JDvealigatiooa; iuvestigation of peach 
yellows, by Dr. Erwin F. Smith and Prof. T. J. Burrilt; the California 
vine disease, studied by Mr. Oalloway himself in a most painstaking way, 
as we happen to know; and a mignonette disease, described and moat 
handsomely illustrated by Mr. D. Q. Fairchild. 

Thk report of the chief of the Forestry Division for 1889 contMns 
a great amount of information that has been collected from all quartera. 
The topica treated are as follows: Forest economy, forest technology, 
forest biology, irrigation, seed and B'edling distribution, timber culture 
act, osier culture, forestry interests in the U. S., export and import sta- 
tistics, proposed work, and influence of forests on water suppliea. The 
last named topic ia the prominent one, and will repay careful reading. 
Thr report oi the botanist of the Nebraska Stat« Board of Agrical* 
for 1889 ie a valuable document, as might be expected when it is 
wa that the botanist is Dr. Charlea £. Besaey. The first part of thia 
phlet of 162 pages is a report on the graasee and forage planla. This 
r. Beaaey's work, assisted, of course, by his associates. The second 
ie a catalogue of the plante of Nebraska, by Mr. H. J. Webber, a 
I welcome addition to our list of state floras, and one which would 
I materially helped the Manuals if it had been published sooner, 
e 1,872 species and 730 genera are enumerated, but the list begins 
Fhytorayza and ends with Vernonia. Although botanical interest 
lid concern itself chiefly in learning what plants grow in Nebraska, 
aical attention will largely be given to the sequence of the groups. 
Sessey'a well known opinion that one should begin at the beginning, 
lere a chance to ezpreae itaelf, and so, as the pages are torned over, 
finds himself climbing up the ladder instead of backingdown. When 
lerogams are reached (Anthophyta, they are called), Luerssen's ar- 
ement of families is followed, but a good index enables a botanist to 
hia way. The fact ia, it ie a good plan to " try on " the varioas pro- 
d arrangements in this way and see how they fit Any new arrange- 
t looks outlandish at first, but that is no argument against iL Tbs 
mary of groups ia as follows: 89 Protophytea, 9S Zygoi^ytee, 20 
tytes, 691 Carpophytea, 47 Bryopbytfls, 17 Pteridophytea and 981 
lophylea. 

The second part of " West American Oaks" has been pabli^ed, 
uning 13 full-page plates, which are a decided advance upon those 
e first part. The prefatory note briefly expresses the relation of this 
to the first somewhat as follows : Upon the publication of the firat 
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part, Mr. James M. McDonald (to whose generoeity the whole work is 
doe) was impreesed with the neoeflrity of farther examination of the new 
speciaa and varietiee mentioned therein. These had not been known to 
jyr, Kellogg. Accordingly, Professor Greene volunteered to give his 
aanuner vacation to field work in the Sierra Nevada and in the Rocky 
Mountains of Ck>lorado and Montana. The present part contiuns the re- 
sults of these fresh investigations. 

Thx sixth kscicle of Castillo's " Dlustrationes flone insularom maris 
Pacifici " has appeared, a most elaborate work. The present faiscicle con- 
tains no plates, but those that have appeared are of exquisite workman- 
ship. Accompanying this part is a pamphlet by the same author, dis- 
cussing the flora of Polynesia and its relation to that of neighboring 
ooon tries. 

Thi roanr flora of New Zealand has been admirably illustrated 
and described in a recent work by Mr. T. Kirk.' It was prepared and 
pnblished by the direcUon of the colonial government, and is a monu- 
ment to the liberality and wisdom of the government, and to the scientific 
and economic knowledge of the author. The large plates are admirably 
drawn* and are accompanied by from 2 to 5 pages of text, giving a tech- 
nical and popular description of the species. Much attention has been 
given to the economic importance and the beet ways of utilizing the 
different woods, and also to the proper use of common names for distin- 
goishing the various kinds. 

Thb fibst volume of the Mtuootogia QaUica^ is now complete by the 
issue of the ninth part, including the last of the Acrocarpi. The sub- 
scribers receive at the same time a reprint of the first ten plates, which 
were badly printed when issued. The title page and preface are accom- 
panied by an analytic key to the genera included in the volume. The 
second volume, embracing the Pleurocarpi, will be completed in five 
parts. 

Db. Julius R5ll, in a paper on the Acutifolium group of the Sphagna 
(published in the Botanisches Centralblatt—nos. 21-25, 1890— also re- 
printed), makes a strong, and in some parts almost a savage attack upon 
Wamstorfs work of this title which appeared some time aga Without 
attempting to judge the cause at all we gpreatly deprecate such criticism, 
which only produces or intensifies hard feeling. 

AifOTHZR PAPER ou the Sphagna is by C. Jensen, who describes the 
Danish species in the volume of memoirs published by the Botanical 
Society of Copenhagen in celebration of its semi-centenniaL The Latin 
phrase UA homine$, quoi $erUeniisp is certainly true of the sphagnologists. 
Every writer has his own set of species which he recognises, and he 
calmly relegates the others to the list of synonyms. Each " raiseth up 

*Kirk«T. The forort floTA of New ZeaUad. Imp. 8^. WeUloftoo. ISW. pp. 845, pL 142. 
<HonroT. TH.->MiifOok)cU Oallloa. Utt. Ix, 8 to. pp. i-rlil and 257-784. pL 6S-79. The 
•aUior : Caban par Athl*. Orne. Pranee. 1890. fr. 5.>-Vol. 1. (r. 45. 
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one and putteth down another " in truly regal style, until the amateur 
can hardly tell whether his plant should he called a species, a suh-species, 
a variety, a suh-variety, a form or a sub-form. However he will be 
helped to know what this writer means by the six plates of details which 
accompany the monograph. 



OPEN LETTERS. 



In reference to *• biology." 
[The following has been received from a " prominent soologist."] 

So there is trouble in the botanical camp. The wicked zoologists have 
been taking more than their share and a ** prominent botanist^ accuBea 
them in the September Gazette of lack of philological lore, of common 
honesty or of even worse crimes. He even insinuates that zoologists are 
ashamed of the word zoology. All because they claim to teach hiology. 
My memory is not very long, but it runneth back to a time when the 
boot was on the other leg. Then biology was never heard of. Instead we 
had the college curriciSa with their natural history courses, composed 
solely of botany and geology. There was indeed the college museum with 
its leather sided animals and its rows of impaled flies and other winged 
tortures, but aside from this the existence of the animal kingdom was 
not recognized within college walls except in the Sunday dinner at the 
college lx)arding house. I repeat, biology was then unknown — not only 
the name but the very thing itself. Was aught of fitov seen when reading 
those dismal and dreary papers constituting a Glossary of Botanical 
Terms ? Did the student learn anything about life while trying to sep- 
arate Thcdidrum from Anemone or tryine to unravel the snarl of the Asters 
and Solidagos ? I ween not Life and biology— a discourse on life — 
made its first appearance in the minds of the students when zoology 
lebowed its way into the curriculum. It was not until the living Amoeba 
(the animal is not a myth) thrust out its pseudopodia right in the very 
face of the student, not until the action of the frog's heart was studied by 
every pupil, that biology came in. Zoology brought the impetus and the 
idea and m many a college where the botanist still goes his weary round 
of finding out whether the ovule is orthotropoua or anatropous and of look- 
ing at the placentation of the ovule, all studv of lift is still left to Uie 
zoologist. Why should not he claim the word biology ? 



Protective resemblance in Cassia. 

I am in a sandy region abounding in Cassia Charosecrista and C. 
niclitans. Did any body ever notice the protective resemblance of 
the pods to the doned leaves ? It is especially marked in C. nictitans. 
Here the leaves when blown by the wind, or touched, close the leaflets 
upon the rhachis, and then appress the entire leaf upon the main plant 
axis. The pods, with their lomentaceous tendency, bear a striking resem- 
blance to these closed leaves, and are similarly appressed. In 0. Chara- 
secrisU they are divergent, as also, to a degree, are the leaves. Often I 
have been at first deceived, as to the fruiting condition of these pretty 
plants. Again, a yellow spider on C. Chamsecrista is amusingly like the 
flower. 

BiUlonwoods, R, L W. W. Bailey. 
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Poitfoning bj Buphorbim maiginata. 

In addition \o the notes already published on this plant in the Ga- 
ZETTK, page 225, 1887, 1 can now add the following : It is annually becom- 
ing more abundant, and is now a common weed about the streets of Mt 
Carmel. For several years I had been seeing, as I thought, an unusually 
large number of cases of '* ivy poisoning." 

It so happened that in handling some fresh plants of this species, I 
accidentally rubbed a considerable quantity of the milky juice on my 
neck and under the collar. This produced a decided burning sensation 
during; the afternoon, and the next momine I found the skin, as far as 
the juice had gone, red and thickly studded with a pimply eruption, 
which auheided in the course of several days by the use of a lotion of 
sugar of lead and laudanum. I then suspected that here was an ezplana- 
taon of m^ freauent cases of ivy poisoning, and further observation has 
proTed this to be true 

lis gaudy appearance makes this plant very attractive; children in 
their plays, and others in collecting bouquets, pluck and handle it fre- 
Quentiy. In many persons the juice produces a severe irritation of the 
skin, resulting in a thick fine eruption of a purplish-red color, present- 
ing very nearly the same appearance as a case of poisoning by Rhus 
Toxicodendron, except that the eruption is a little finer in the former. 
I have seen a few cases, in children with unusually delicate skin, where 
the epidermis was raised, and the whole surface, as far as the juice had 
gone, was blistered. There is usually much complaint of a burning sen- 
sation in the parts affected. 
Mt. Carmel, III, Jacob Schneck. 



NOTES AND NEWS 

Germany has now nine schools of forestry. 

Mb. F. W. Anderson has accepted the position of assistant editor of 
the Anufrican AgricultUTid. 

Mr. J. G. Baker, in Journal of Botany (Sept), describes 18 new spe- 
cies of Tonquin ferns, collected by M. B. Balanpa. 

The shoots of a Bamboo in the Peradenya Botanic Grarden, Ceylon, 
are reported to have grown at the rate of 13 i ches in 24 hours in April. 

The Orchard and Garden for August contains a portrait and biograph- 
ical sketch of Professor F. Lamson-Scribner, Director of tlie Agricul- 
tural Experiment Station of Tennessee. 

H. M. Dewey, a graduate of Michigan Agricultural College, and for 
two years one of Dr. Beal's assistants, has been app >inted one of the as- 
sistants in the Botanical Division of the Agricultural Department. 

Mr. Carl W. Hartbcann, of Sweden, is the bounist of the Lumholtz 
Mexican Exploring Expedition, which started from Arizona on August 
80th, and hopes to return in the autumn of 1892. — Garden and fhred. 

Eucalyptus seems to be sustaining its reputation as a " fever tree." 
It is said to have made the Pontine marshes of Italy habitable, and it is 
now proposed to cultivate it on a large scale in the malarious parts of 
tropical Africa. 

The plants recently illustrated in Garden and Forett are Bruntu 
AUegheniensU Porter (Sept 8), a monstrous form of Kalmia latifolia L. 
(Sept. 17), ComuM Baileyi Coulter & Evans (Sept. 24), and Rom Waimm- 
ana Crepin (Oct 1). 
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Professor Bastin, of Chicago, author of a well known botanical text- 
book, is much interested, according to the Amerioan Fhrid, in a project 
to make a wild garden of native plants a feature of the horticultural dis- 
play at the World's Columbian ^Exposition. 

The third issue (Nos. 8-4) of the Bulletin from the laboratories of 
natural history of the Univ. of Iowa continues the enumeration of the 
saprophytic fungi of Iowa by Prof. T. H. McBride, and has a short ac- 
count of the common species of edible fungi. 

Mr. T. V. MuNSON, a well known authority on grape vines, has given 
a conspectus of the American species of Vitis in the Garden and FbreM 
(Oct. 1), with remarks upon their horticultural value. He enumerates 
25 species, the distinctions between many of them having been discovered 
by cultivation. 

The tariff bill, just passed Congress, contains a provision of much 
interest to every college teacher. It permits universities, colleges, etc., 
not only to import books for the institution free of duty, but also for any 
teacher connected with the institution. All works in languages other 
than English have been placed upon the free list. 

William Russell, studying in the botanical laboratory of the 
Sorbonne, concludes that the tannin in Papilionacese behaves as a material 
for excretion, which localizes itself at first in special cells analogous to the 
latex vessels. These cells appear in the vascular bundles before the differ- 
entiation into wood and bast. — Cf. Rev, gin, de boUiniqite, ii. 344. 

Emanating from the same laboratory and appearing in the same 
journal, are a series of papers by Aug. Daguillon on the leaves of Conifers. 
The writer shows that in the Abietinese there are always what he calls 
" primordial '' leaves, which are intermediate between the cotyledons and 
the permanent leaves. The transition from one sort to the other may 
be abrupt as in the genus Pinus or gadual as in Abies. The passage into 
the permanent form is characterized by a modification in the phvlTotaxy, 
a change in the character of the epidermis, the development of one or 
more layers of hypodermal sclerenchyma (except in Cedrus,in which they 
appear even in cotyledons) and by alterations m the tissues of the vasca- 
lar bundle and the parenchyma. 

The fungous diseases of spinach observed in New Jersey have been 
described and well illustrated m bulletin No. 70 of the N. J. Exper. Sta- 
tion, by Dr. B. D. Halsted. Mildew, anthracnose, leaf blight, white smut 
and black mold are mentioned. The anthracnose {CoUeiotrichutn spinacem 
Ell. & Hals.) and white smut (Entyloma EUisii Hals.) are newly discovered. 

M. A. CoGNiAUX has described a new southwestern genus of Cucur- 
bitacesB. Brandegea commemorates Mr. T. S. Brandegee who is doing 
much service in elucidating the botany of Lower California. The genus 
is near Cyclanthera, and contains two species, B. Bigelovii, which had 
already been doubtfully referred to several genera, and B. monoeperma, 
the Cyclanthera monosperma of Brandegee. The distributed description 
is an extract from Proc. Calif. Acad. Ser. 2, iii, pp. 68-60. 

Researches relating to the smut of cereals have been for some time 
and are still being carried on by Professor Kellerman and Mr. Swingle, 
of the Kansas Agricultural College and Experiment* Station. A prelimi- 
nary report on smut in oats (14 pp. and 4 pi.) was printed in Oct, 1889, 
and a more extended report on loose smut of cereals in Jan., 1890 ^76 pp. 
and 9 pi.). These contain much excellent scientific matter. A third re- 
port will be issued probably before this number of the Gazette appears, 
and still another is partly ready. 
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Is THE REPORT of the Department of Botan^^ of the British Muaeuui 
for IS89, by Professor Carnitoers, are the following items of general in- 
tereat : Daring the year 51,652 specimens have been mounted, chiefly 
European plants, although containing collections from Singapore, China, 
JaMn, Borneo, Atlas Mountains, Scotra, Madagascar, South Africa, Aus- 
tnuia, Oanada, Mexico, Dominica, and Republic of Columbia. One of the 
notable additions to the Herbarium is the acquisition by purchase of the 
microecopic preparations of Professor de Bar^ in connection with his in- 
vestigations into plant anatomy and the parasitic diseases of plants. The 
total number of these slides is 4,429. 

Li. Knt thinks that much of the confusion as to the character of the 
pith rays of trees is due to the fact that the two elements have not been 
before distinguished. This he does in a communication to the German 
Botanical Society {Berichte, viii. 176). These two elemeats he designates 
as the ** palisade ''and the *' merenchyma.'' The two are distinct (1) in 
form, the first being usually longer longitudinally than radially, while 
the latter are much elongated radially ; (2) in the pitting of the wall in 
the neighborhood of the vessel, the palisade cells having wide pits while 
they are wanting entirely in the merenchyma ; and (8) in the presence 
of email intercellular spaces between the cells of the merenchyma. 

Dr. B. D. IIalsted has collected an interesting set of facts as to the 
botanical work at experiment stations, and gives some of them in Garden 
and Fhrtil (Sept. 24). There are now 29 botanists employed at these sta- 
tions, and to the question ** What botanical problems appear to you to be 
of most immediate importance in your state ? '^ 16 reply ^ fungous dis- 
eases of cultivated plants." The study of grasses and forage plants is con- 
sidered next in importance; next, the subject of weeds; then forest and 
forest-trees; and then plants for barren lands. Very few are working in 
the subject of fertilization ; two are considering the relations of climate 
to vegetation ; two are testing seeds ; and at least one botanist considers 
bacteria among the more important subjects for study. 

O. Krabbe takes issue with the long-accepted theory of N&geli as to 
the mode of solution of starch grains by diastase, according to which the 
diastase was supposed to penetrate the grain and leach out, as it were, 
the molecules of starch as it converted them into glucose. The investi- 
gations of Krabbe show that diastase is probably a colloidal body, and 
anlikely to be able to penetrate starch grains, since it is unable to pass 
through parchment paper, clay cups or the cell walls of fir wood. The 
diastase m the form in which it can transform starch is not able to travel 
from one cell to another, and it is probably formed in the place in which 
it is to t>e used. In general, the solution of a starch grain is essentially 
like that of a crystal.—- CL Pringnheim^M Jahrbvcher, xxi. 520. 

Nearly two and a half years ago the trunk of a Yucca, probably Y. 
elata, was received at Kew from Dr. Pringle as a specimen lor the Mu- 
seum of Woods. It measured 14 feet in height by 1 foot in diameter near 
the base. There was not a vestige of a root upon it, and the top had been 
sawn off. It was at once placed in the museum, where, of course, the 
conditions are almost as dry as an oven. A week or two ago two shoots 
were seen growing out from the top of the trunk, one composed of leaves, 
the other of flowers. ^ On examination the whole of the trunk proved to 
be full of sap, and as 'succulent as if it had only just been dug up from the 
groond. It was, therefore, removed to the Temperate-house, where it 
may now be seen in flower. — W. Watson in Oardmert Chronicle. 

The INTERE8TINQ method of research on the water conducting tissue 
devised by Bokorny (iron sulphate solution) has already been described 
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in this journal (ziv. p. 272). A further contribution to the ume subject 
by Bokomy will be found in Pringaheim's Jahrba^ttr xxi. 469. Here the 
author diBcussea the relative conducting capacity al different tiasuea, the 
variation in thin capacity induced by the action of various BubBtancea, the 
relation nf the walls of vesaele to conduction and the uae of coloring 
matters for studying the transpiration stream. 

Thb Bulletin of the Torrey Botanical Club for August contains " a 
descriptive list of the genus Heuchera," by Wm. E. Wheelock, in which 
21 species are enumerated, U. Nova-Uezicana being a new one ; a bio- 
graphical sketch of Dr. Geo. Thurber, by H. H. Rusby ; another install- 
ment of Dr. Rosby's South American plants, containing description! of 
5 new species and completing the eouraeration through Sam y daces ; a 
new Cheilanthes from Lower Californis, bv B. C. Eaton, named C. Bran- 
degei ; and a new fern For N. Am., AipleniumfatUanum Bernh. {A. Halleri 
R. Br.), reported by Professor T. C. Porter from both Pennsylvania and 
Ohio. 

Dr. Alfred FiecHBH has in the last part of Pringaheim's Jnhrhicher 
a long paper oa certain points Jn the physiology of woody plants. We 
translate a part of his summary oE results as being of unusual interest: 

In summer there may be obtained in the vessels oF fifty per cenL ol 
the deciduous trees exammed and in the tracheides of the observed Con- 
iferesa very strong glucose reaction. The other fifty per cenL contain 
only a little glucoee. Juglans and Praxinus contain none. The glucoee 
is generally only in the vessels, none or a very little being found in the 
W(X)d fibers. Undershrubs and berbe contain no glucose in the vessels of 
their stems, rootfi, petioles, or veins. It does not occur in the two latter 
places even in the deciduous trees. In winter the amount of glucoee in 
the glucose-poor woods remains small ; in the glucoee<rich woods there 
is a greater or less diminution in the amount present. In spring agreat 
increase in the amount of glucoee in the vessels takes place during the 
time of blooming, which ia followed by a further increaae when at the 
beginning of May the reserve starch is dissolved ; at this time the quan- 
tity reaches its maximum. There is no further increase of the g;lucoae 
during the summer, but a slight decrease toward the end of the time of 
solution of the reserve food. 

The starch in the body ol a tree undergoes numerous changes, mostly 
during the period of vegetative rest. Eight phases may be noted : a 
starch maximum in Ute autumn, followed by a solution of starch in No- 
vember, a starch minimum during December, January and February; 
«rf>meration of starch in early spring, resulting in a starch maximum 

fng, a solution of starch about the beginning of May, followed by 
Jmum towards the end of Mav ; and finally, an accumulation of 
'mthrough ihe summer. In the nard wood trees the reserve starch 
I wood and pith remains unchanged throughout the winter, enly 
h in the oark being dissolved and appearing again in spring. 
ift wood trees, including the Conifers, the alterations in winter 
- affect all the starch in the pith, wood and bark. At the time 
ter minimum branches, pieces of bark and even microscopic 
will form starch in the cells in a short time, the more and uie 
the higher the temperature. Even at 5° C. starch will be formed 
eight hours. The material from which it is formed is glucose, 
is already present in the cells. This starch regeneration in spring, 
u the solution of it in the autumn, ia not entirely dependent on 
klure, but is determined also by an inherited periodicity of the 
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Hepaticae AfHcanae noyae 
ift insulis Bourbon, Manrice et Madagascar lectae. 

F, STEPHANI. 

(with platks xvn-xix.) 

1. Aaeara conosa St. n. sf. 

Dioica, pallide-ilavicans, super muscos in plagas latas ex- 
pansa ; frons usque ad 7 cm. longa, 2 mm. lata, parum brevi- 
terque radicans ; laciniae primariae furcatae, furcis irregulari- 
ter, superne dense pinnatis raro bipinnatis, pinnulae ultimae 
tninco triple angustioresbrevissimae ; perfecte plana, ubique 
fere 6 cell., margine autem 3 cell. aha. CeUulae corticales 
0.1 mm. longae, in sectione transversali 0.035 "^™« latae, 
0.017 nini* altae; cellulae internae frondis multo majores, in 
sectione 0.050: 0.070 mm. pellucidae fere vacuae, parielibus 
baud incrassatis. 

Flares Jeminei nvLvnerosi^ in pinnulis parvis primariis sing- 
uli vel — hac pinnula furcata, geminati ; ramulus femineus 
brevis, naviculiformis i. e. superficie oblonga plana apice ro- 
tundata subtus valde incrassatus, marginibus parum elevatis ; 
squama dorsalis fere nulla, ut marge ramuli ciliis longis 
comatis fimbriata ; pistilla itaque omnino occulta et ramuli 
aeque obvelata. 

Ciliae ceterum unicellulares et baud radicantes ; facies 
postica ramuli tamen radicellis veris villosa et muscis arete 
affixa. 

Bourbon, leg. Rodriguez. 

2. Aneura loni^ispica St. n, sp. 

Dioica, dense depresso-caespitosa, mediocris, triste viri- 
dis. Frons procumbens, convexo-plana, hie illic radicans, 
ramis primariis angustis 0.37 mm. latis 2-3 cm. longis, irreg- 
ulariter pinnatis, pmnulis latioribus (0.85 mm.) inaequilongis 
simplicibus vel furcatis, raro pinnulatis. Cellulae corticales 
internis aequimagnae. Flores Jeniineos baud vidi ; calypira 
0.57 mm. lata, 1 .7 mm. longa, ad basin pinnularum majorum, 
e basi angusta quasi stipitata ovata, superne tuberculosa, 
mamilla apicali majuscula. 

Androecia in pinnulis numerosa saepe regulariter pinnatim 
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disposita, longissima 1.5-2 mm. longa, margine erecto crenu- 
lata, antheris biseriatis 14-20 jugis. 
Bourbon, leg. Rodriguez. Boivin. 

3. Aneura nudiflora St. n. sp. 

Dioica, flavo-virens, humilis, subcaespitosa, minor. Frons 
e caudice repente procumbens, ramis primariis brevibus sub- 
digitatim partitis, longioribus regulariter pinnatis, pinnulis 
approximatis subaequalibus linearibus, apice cuspidaiis; 
basis pinnularum in diametro 16 cell, lata, quarum tres mar- 
ginales in utroque latere, in medio 4 cell, margine i cell, 
crassa. Cellulae corticales medianae valde elongatae 
(o. i: 0.035 mm.). Ramulus femineus ad basin ramorum 
brevissimus, supra subplanus, subtus parum convexus, mar- 
ginibus pellucidis tenuibus, pulchre laxeque reticulatis, irreg- 
ulariter profundeque inciso-laciniatis, adscendentibus vel 
parum incurvis, pistilla itaque perfecte nuda. 

Bourbon, leg. Rodriguez. 

Facile distinguenda configuratione ramuli ? pinnulisque 
attenuatis ! 

4. Aneura saccatiflora St. /;. sf. 

Monoica, pallide-flavicans, dense depresso-caespitosa ; 
frons procumbens, stolonifera, uno latere pinnulis brevibus, 
altero ramulis majoribus adscendentibus obsita, in sectione 
plus duplo latior quam alta, biconvexa ; ramuli ad basin an- 
gusti superne multo latiores, dense pinnati, plani, marginibus 
decurvis, tenues i. e. in sectione 4 cellulas solum crassi, 
quarum 2 interiores multo majores. Pinnulae dense et apice 
ramorum fasciculatim dispositae, valde concavae apicibus in- 
curvis, triplo angustiores quam ramuli, inaequilongae, li- 
neares, distinctius costatae, costa dimidium pinnulae latitu- 
dinis occupans, marginibus 3 cell, latis, i cell, crassis. 

Floresfe^ninei in trunci pinnulis brevibus valde numerosi, 
saepe utroque latere regulariter seriati, ramulus 9 brevis, 
postice tumidissimus fere saccatiformis, superficie descend- 
ente (fere verticali in planta horizontali) margine irregulariter 
inciso filisque laxe cellulosis dense fimbriato ; squama dor- 
salis brevis, paucidentata. 

Calyftra e basi angustiore obovata, dimidio supero cel- 
lulis squamisque laxe cellulosis hirta, vertice fasciculo cellu- 
larum similium coronato ; basi 5 cell, superne 3 cell, crassa. 

Androecia ramulis femineis approximata, primo breves 
curvata et sub fronde occulta, dein elongata porrecta, anthe- 
ridiis 6-^ jugis, marginibus papulosis. 

Bourbon, leg. Rodriguez. 
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5. Chiloseyphns ^randistipus St. n. sp. 

Dioica, pallide-virens, major, muscis irrepens. Caulis 
4-5 cm. longus vage pauciramosus arete repens. J^olia dense 
imbricata, opposita fere recte patentia, ovata, apice truncata, 
tri-quadri-spinosa, in medio marginis ventralis spina quarta 
solitari munita, dorso breviter decurrentia coalita. Cell. 
0.035 n^n^- basi 0.035 • 0.050 mm., trigonis subnuliis. 

Amphigasiria magna, caule fere quintuple latiora, foliis 
utroque latere distincte coadunata, circumscriptione renifor- 
mia, profunde sinuatim inserta, apice lunatim excisa longeque 
bispinosa, lateribus varie dentatis spinosisque. 

Singulum ramulum 9 Junius in axilla amphig. inveni. 

Bourbati, leg. Rodriguez. 

6. TaxuLejeunea conformis N. & M . 

Monoica, pallide-virens, flaccida, minor ; caulis 3-4 cm. 
longus, vage multiramosus. Folia parum imbricata ovata 
breviter acuminata, acuta rare apiculata, fere recte patentia, 
plana, lobulo vel nullo vel caule duplo latiore, leniter inflato, 
carina arcuata sinuatim in folii marginem excurrens, oblique 
truncatus, angulo acuto. Cell, apice 0.017 mm. medio 
0.017 • 0-035 n^n^'t basi 0.025 : 0.035 "^"^' incrassatio angulosa 
nulla. Amphig, caule quadruple latiora reniformi-rotunda, 
basi breviter decurrentia ad ^ incisa, rima angusta, laciniis 
acutis. Perianthia pseudolateralia i. e. uno latere innovata, 
clavata superne 5 plicata plicis humilibus inermibus, rostro 
brevissimo ; folia jloralia caulinis parum angustiora hie illic 
dente obtuso munita, lobulo minimo plicaeformi (semper?). 
Amph, involucrale foliis suis brevius, ovatum ad ^ trifidum, 
rima angusta, laciniis acuminatis acutis. Androecia parva in 
trunco primario lateralia, bracteis 3 jugis. 

Bourbon^ Maurice et Madagascar^ communis, semper inter 
muscos adscendens. 

Species bene distincta, in pag. 355 Synops. Hepat, de- 
scripta (sine perianthio). 

7. Eu-Lejennea ecarinaU St. //. $f, 

Monoica, pallide-flavescens, m cortice dense straiificata. 
Catdis vage multiramosus, ramis simplicibus superne dense 
breviterque pinnatis. Folia dense imbricata, ovata oblique 
patentia concaviuscula, lobulo majusculo caule fere duplo la- 
tiore, ovato inflato apice oblique truncato, carina valde arcu- 
ata recto angulo in folii marginem transeunte. Cell, apice 
0.012 mm., medio 0.017 mm., basi 0.025 mm., trigonis majus- 
culis acutis. Amphig. magna, caule triplo latiora, transverse 
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inserta fere circularia, ad medium bifida rima angusta obtusa 
laciniis acutis. 

Perianihia pseudolateralia longe exserta pyriformia in- 
flato-ecarinata, longerostrata. Folia jloralia caulinis multo 
minora, erecta oblonga, acuta, perianthio accumbentia pro- 
fundecomplicato-biloba, lobo duplo breviore oblongo-triangu- 
lari acuto ; amfh. involucrale anguste-oblongum, ad \ acute 
incisum, lobis lanceolatis acutis, foliis suis alte connatum. 

Androecia parva cauligena, globosa, bracteis bijugis, 

Madagascar, leg. Cambou^. 

Perianthio ecarinato facile distinguenda, proxima Lcj, 
cyathofhorae Spruce. 

8. Cheilo-Lejeunea Knrzii St. n. sf. 

Monoica, minor, fusco-olivacea, dense depresso-caespi- 
tosa. Caulis 2 cm. longus, multiramosus, ramulis dense pin- 
natis. Folia parum imbricata fere recte patentia, late semi- 
cordata rotundata, concaviuscula, lobulo triplo breviore, 
parum inflato, fere rectangulari, carina leniter arcuata, sinu- 
atim in folii marginem excurrens. Cell, apice 0.008 mm., re- 
liquae 0.017 mm. regulariter hexagonae, parietibus aequaliter 
incrassatis, valde chlorophylliferae. 

Amfh, caule plus duplo latiora, basi cuneata, transverse 
inserta, ovata, ad medium bifida, rima angusta, laciniis ob- 
tusis, margine laterali angulatis. 

Perianihia proplanta magna, pseudolateralia, compresso- 
pyriformia, 5 carinata carinis posticis humilibus usque ad 
basin fere decurrentibus, rostro parvo ; folia Jloralia caulinis 
aequimagna, falcatim patula, lobulo breviore angusto ; amfh. 
involucrale ovatum, ad medium bifidum, rima angusta, lobis 
obtusis. 

Androecia cauligena, oligophylla. 

^(>ttr^t?/i. leg. Rodriguez ; planta originalis a celeb. Kurz 
. in insulis Nicobaribus anno 1875 lecta et in museo Vindobo- 
nensi asservata est. 

9. Ceratd-Lejennea nascarena St. ;/. sf. 

Monoica, fusco-brunnea, laxe caespitans. Caulis 3-4 cm. 
longus, vage ramosus. Folia imbricata, falcato-ovata, acuta 
vel apiculata, rarissime obtusa vel bidentula, adultiora con- 
cava, juniora valde decurva vel revoluta, in statu explanata 
recte patentia. Cellulac regulariter hexagonae pellucidae, 
apice 0.012 mm., medio 0.017 n^ni., basi 0.035 ni^., angulis 
medioque parum incrassatae. Lobulus parvus, caule vix 
aequilatiis, e basi ovata intlata apicem versus duplo angus- 
tior, oblique truncatus angulo acuto. Amfhig. contigua. 
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maxima, caule 7-plo latiora, cordiformia vel (adulta) reni- 
formi-rotunda, cauli appressa alis decurvulis, ad i incisa, 
rima angusta laciniis acutis. 

Perianthia parva, in ramulis pseudolateralia, e basi an- 
gusta obovata quadricornuta, cornubus perianthio duplo 
brevioribus angustis, ventralibus strictis dorsalibus deorsum 
curvatis, rostro longiusculo. Folia invoL caulinis minora, e 
basi angusta obovata superne irregulariter grosse dentata, 
lobulo magno ]anceolato acuminato apice acuto vel biiido. 
Amph. tnvolucrale foliis suis aequimagnum spathulatum, ad 
i anguste incisum, laciniis conniventibus parce dentatis. 

Androecia parva, cauligena, bracteis bi-trijugis. 

Bourbon^ Maurice, leg. Rodriguez. 

Proxima Lej. Belangerianae^ quae differt amph. multo 
minoribus subtransverse insertis perianthiis majoribus cornu- 
bus longis divaricatis, etc. 

10. Ceratd-Lejeanea nauritiaia St. n. sf. 

Monoica, fusco-badia. Caulis 3-4 cm. longus paucira- 
mosus, pinnulis microphyllis. JFolia imbricata, recte paten- 
tia, late semicordata subplana, apice rotundata, lobulo inflato 
ovate apicem versus angustato oblique truncato, carina arcu- 
ata plus minus profunde sinuatim excurrente. Cell, apice 
0.012 mm., reliquae 0.025 mm., basi ocellum singulum 0.025 : 
0.050 mm. Amph. foliis duplo minora caule 6-plo latiora, 
cordiformia, sinuatim inserta ad \ bifida, rima angusta la- 
ciniis obtusis. 

Perianthia pseudolateralia longe exserta, pyriformia 4 
carinata, carinis inflatis ; cornua erecta angusta, parum di- 
vergentia, perianthio triplo breviora ; folia Jloralia caulinis 
multo minora ovata vel oblonga, apiculata vel acuminata sub- 
denticulata, profunde complicato-biloba, lobulo magno, duplo 
brevioretriangulari ; amph. involucrale foliis suis duplo minus, 
oblongum subdenticulatum ad \ bifidum sinu angusto laciniis ' 
obtusis. Androecia cauligena, bracteis 2-3 jugis. 

Maurice, leg. Rodriguez. 

11. Lophd-Lejeunea nnltilafera St. n. sp, 

Monoica, rufescens, mediocris, muscis irrepens. Caulis 
multipartitus, ramis pinnatis, pinnulis inaequilongis recte pa- 
tentibus. Folia imbricata, ovata, recte patentia, acuminata, 
inie^errima vel apice paucidenticulata, acuta, valde recurva, 
lobulus caule duplo latior, basi maxime inflatus, carina itaque 
valde arcuata abrupte in folii marginem excurrens, oblique 
truncatus, angulo acuto. Cell, apice 0.008 mm., margine 
0.017 ii^n^'j reliquae 0.025 mm., trigonis majusculis acutis. 
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Amph. foliis aequimagna, reniformia, profunde sinuatim in- 
serta, concava, apice recurvo. 

Perianthia compresso-turbinata, ± carinata, cannis alte 
cristatis, cristis grosse lobatis dentatisque ; folia floralia in- 
tima caulinis similia duplo majora, lobulo ma^no duplo bre- 
viore, anguste rectangulari angulo obtuso. AmpA. fetich, e 
basi cuneata fere orbiculatum, integerrimum, convexum 
apice tamen recurvatum. Androecia in medio ramo, brae- 
teae 7-8 jugae, laxe dispositae, foliis caulinis similes, lobulo 
magno duplo minore parum inilato recte truncato obtuso. 

Bourbon, leg. Rodriguez. 

Proxima Lei. adflanaiae^ quae differt foliis apiculatis, 
foliorum cellulis multo majoribus amphigastrio involucrali 
grosse dentato et perianthii carinis multo minus laceratis. 

12. Acro-Lejennea parviloba St. n. sp. 

Dioica, robusta, fusco-olivacea, dense depresso-caespi- 
tosa. Caulis 5-6 cm. longus, multiramosus, ramis remote 
pinnatis, pinnulis brevibus. Folia dense imbricata, semi- 
cordato-ovata, apice rotundata, fere recte patentia leniter fal- 
cata, lobtUo \xv^\o breviore, basi inflato, apicem versus angus- 
tato oblique truncato (angulo acuto), longe in folii marginem 
recurvum excurrente, carina leniter arcuata. Cell. marg. 
0.008, reliquae 0.012: 0.025 mm., trigonis majiisculis acutis. 
Amph. caule triplo latiora, basi sinuatim inserta, cuneato- 
rotunda, plana, appressa. 

Flores feminei in ramulis brevibus terminales ; folia flor^ 
alia caulinis aequimagna apiculata vel obtusa, lobulo triplo 
breviore, angusto-rectangulari, piano ; amph. involucrale 
oblongum, foliis suis parum brevius, apice acuminato brevi- 
iissum, rima angusta laciniis lanceolatis acutis. 

Androecia desunt. 

Maurice, leg. Rodriguez. 

13. Cerato-Lejennea Renauldii St. n. sf. 

Monoica, rufo-brunnea, in Radula repens. Caulis vage 
ramosus. Folia imbricata, subrecte patentia, integerrima, 
plana late ovata, obtusa dorso caulem baud superantia ; eel- 
/tt/a^ pellucidae apice 0.017 mm. reliquae 0.017 : 0.035 mm. 
angulis medioque parum incrassatae ; /(?^fi/i#5 parvus inBatus, 
oblongus, oblique truncatus, angulo obtuso, saepe ad plicam 
parvam triangularem reductus. Amph. minora, caule 3-plo 
latiora, remote appressa, cordiformia, subtransverse inserta, 
ad medium bifida, rima angusta, laciniis obtusis. 

Perianthia magna, foliis caulinis longiora, medio infero 
urnaeformia quadrangularis supero in 4 alas abrupte dilatata. 
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alae ovato-triangulares, rotundatae^ lateraliter patulae, su- 
peme ad perianthii orificium erostratura angustatae. Folia 
floralia caulinis minora, integerrima, ovata acutiuscula, lob- 
ulo triplo minore lanceolato integro ; amph. invoL foliis suis 
aequimagnum ovatum ad ^ obtuse incisum, laciniis obtusis. 

Androecia parva, bracteis bijugis. 

Bourbon, leg. Rodriguez. 

Pulchenriraa planta, perianthio curiosissimo facile cogno- 
scenda. 

14. Lepidozia Stephanii Renauld. n, sf. 

Dioica, rufescens, minor, gracillima, muscis intermixta. 
Ca«//5filiformis3-4 cm. longus, remote breviterque pinnatus, 
ramis longioribus posticis, pinnulae nusquam attenuatae. 
Folia remota, minuta, fere semiamplexicaulia, ad } trifida, 
laciniae lanceolatae erecto-incurvae aequilongae, cellulis uni- 
seriatis (ipsa basi geminatis) constantes. Aniph. foliis aequa- 
Ha, segmentis tamen inaequalibus, uno alterove semper 
majore. Flores fefuinei in ramulis brevibus posticis ; folia 
involucralia trijuga, infima squamaeformia, superiora multo 
raajora, intima apice longecihata ; perianthia (juniora solum 
visa) ore dense longissimeque ciliata. 

Maurice, leg. Rodriguez. 

Proxime-accedit ad Lepidoziam verrucosam Steph. quae 
differt foliis verrucosis, penanthii ore brevifisso, foliis florali- 
bus dentatis. 

15. Lophocolea borboniea St. n. sp. 

Dioica, olivacea, depresso-caespitosa, minor. Caulis 2 
cm. longus, vage multiramosus. Folia inferiora minima, pa- 
tula, cauli aequilata, lunatim emarginata, superiora multo ma- 
jora, adscendentia, homomalla, ovata, ad ^ emarginata, lobis 
acuminatis porrectis. Cell. 0.025 mip. trigonis majusculis in 
margine irregulariterprominentes. Amph. patentissima, in- 
feriora libera, superiora uno latere folio coadunata, altero 
interdum cum lamina angusta in caule longe decurrente 
folio connata. 

Perianthia innovata, obovato-triquetra, ad \ triloba, lobis 
apice bifidis grosse tri-quadridentatis ; folia floralia caulinis 
similia, majora, perianthio appressa ; amph. invol. intimum 
ovatum foliis suis triplo brevius, ad i emarginatum, laciniis 
acuminatis. 

Androecia ignota. 

Bourhofi. leg. Rodriguez. 

16. Lophofolea inflata St. n. sp. 

Dioica, dense depresso-caespitosa, rufescens major. 
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Caulis 3-4 cm, longus, pauciramosus. F'olia dense imbri- 
cata, subopposita, subquadrata saepe convexa, marginibus 
revolutis, margine ventrali parura arcuata, dorsali stricta 
apice truncata, 3-4 spinosa, spinis longe setaceis strictis di- 
varicatis, dorso libera ventre uno vel utroque latere amphi- 
gastrio coalita ; cell. 0.035 "in^- trigonis majusculis acutis. 
Amph. remota, cauH appressa, apice lunatim emarginata, 
laciniis divaricatis setaceis, basi utroque latere dente spini- 
formi munita, in foliis plus minus distincte decurrentia. 

Perianthia baud innovata, maxima, ovato inflata vix tri- 
quetra, baud alata, ad \ tripartita, lobis late Hnearibus apice 
recte truncatis denseque spinuliferis vel parce fimbriatis. 
Folia involucr. intima vaginatim amplectentia, quadrato-ro- 
tunda, apice patula trispinosa uno alterove dente in margine 
ventrali. Amfh. invoL intimum caulinis majus, liberum, ova- 
tum ad ^ bifidum, laciniis lanceolatis porrectis basin versus 
paucispinosum. 

Androecia ignota. 

Bourbon, leg. Rodriguez. 

Proxima Lofh. iriacanthae H. & T., quae differt foliis 
apice distincte angustatis. 

17. Lophocolea longifolia St. n. sf. 

Dioica, inter muscos crescens, pallide-virens. Caulis 
2-3 cm. longus, in specimine unico solum innovato-ramosus 
ceterum simplex, rolia heteroformia, inferiora contigua mi- 
nora, plano-disticha, ligulata late breviterque emarginata vel 
incisa, lobulis inaequalibus obtusis vel rotundatis ; superiora 
remotiuscula sensim majora pro more plus duplo longiora 
quam lata, fere linearia, breviter lunatim emarginata, lobis 
acutis margine ventrali recurvo. CelL 0.025 mm, (basi 
0.020:0.035 mm.) trigonis parvis. Amfh. libera, patula, 
cauli aeauilata basi cuneata, profunde emarginata, laciniis 
divaricatis, extus unidentatis. Perianthia terminalia, semper 
innovata, turbinata ad J trifida, laciniis apice profunde bifi- 
dis, marginibus remote grosseque spinosis, ala nulla ;yb//a 
foralia intima oblonga ad \ acute incisa, lobis inaequalibus 
obtusis; anifh, invot, intimum obovatum, extus angulatum, 
ad ^ obtuse mcisum, laciniis longe acuminatis hamatis. 

Androecia ignota. 

Bourbon, leg. Rodriguez. 

18. Lophocolea rnbescens St. ;/. sp, 

Monoica, major, flavo- virens, apicibus rubescentibus. 
Caulis 3-4 cm. longus, multiramosus, repens, inter muscos 
adscendens vel dense caespitosus. Folia apposita, piano- 
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disticha, dense imbricata, ovato-triangularia, margine ven- 
trali parum arcuata, dorsali substricta, apice triple angus- 
dora, lunatim-emarginata, laciniis inaequalibus acutis, basi 
dorsali libera ventre amphigastrio connata. Cell, marg. 
0.025 n^n^' reliquae 0.045 mm. trigonis nullis. Amph. mag- 
na, caule subtriplo latiora, ad f emarginata, laciniis lanceo- 
latis acutis, extus breviter unidentatis utroque latere foliis 
late connatis. Perianthia baud innovata, obconico-triquetra, 
apice ad \ trifida, segmentis profunde emarginato-bifidis, 
late alata, alis longe decurrentibus irregulariter grosse spino- 
s\% \ folia jloralia erecta oblongo-linearia, apice emarginato- 
bidentata, marginibus paucidentatis. 

Amph, invol. intimum subquadratum concavum, emargin- 
ato-bidentatum, foliis suis late connatum, marginibus pauci- 
dentatis, recurvis. 

Androecia in ramulis lateralibus terminalia^ bracteis 5 
jugis« antice inflato-lobatis decurvis, apice emarginato-bifidis 
ventre amphigastrio magno quadrifido coalitis. 

Bourbon, leg. Rodriguez. 

19. OdontoschisBa li^latun St. //. sp. 

Sterilis, glaucescens laxe caespitosum in cortice putrido 
reptans. Caulis basi pauciramosus, ramis posticis longiori- 
bus arcuatis, simplicibus, iteratim radicantibus. F'olia parum 
imbricata, fere recte patentia, adscendentia, plana, ligulata, 
antice longe decurrentia, postice breviter inserta. Cellulae 
pellucidae, margine 0.025, medio 0.035, ^^^^ 0.025:0.050 
mm. trigonis distinctis cuticula verrucosa. Amph, ubique 

Eraesentia caule aequilata, triangularia, valde recurva apice 
ifidula. Cetera desunt. 
Bourbon, leg. Rodriguez. 

20. Pla^ochila Caabnena St. n, sp, 

Dioica, fuscescens, minor, rigida, gracilis laxe caespitans. 
Caulis e caudice repente defoliato erectus, strictus, sangui- 
neus simplex vel bifurcatus apice remote pinnatus pinnulis 
fere recte patentibus strictis. J^^olia decurvo-homomalla dense 
imbricata valde concava, in piano fere rotunda, antice longe 
decurrentia, postice valde ampliata, cristato-e recta margine- 
que maxime crispata, ceterum integerrima, margine dorsali 
anguste recurvo. Cell, apicales 0.025, basi 0.025 : 0.035 nim. 
trigonis magnis acutis. Amph. maxima, e basi cuneata late 
obovata, ad J bifida, laciniis irregulariter lobatis crispatis. 
Perianthia compresso-campanulata, ore truncato dense 
setosa, uno latere alata, ala lata inermi, /olia involucralia 
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argute dentata, utamphigastrium involucrale caulinis simil a, 
majora. Androecia ignota. 
Madagascar leg. Cambou6. 

21. PIa:;ioehila Rodrignezii St. n. sp. 

Dioica, olivacea, dense caespitosa, major. Caulis erectus, 
simplex, apice ilabellatim pauciramosus, in plantis floriferis 
repetito furcatus. JFolia dense imbricata, oblique patentia 
(angulo 45^) oblique ovato-oblonga, integra, antice parum 
aecurrentia margine stricto recurvo, postice decurrentia am- 
pliata, margine basin versus recurvo crispatulo, apicem versus 
piano, apice angustato rotundata vel subtruncata. Cell. apic. 
0.017 mm. basi duplo longiores, trigonis majusculis. Floras 
feminei axillares i. e terminales utroque latere innovati \ 
folia floralia bijuga, caulinis similia majora remote spinosa. 
Cetera ignota. 

Bourbon, leg. Rodriguez, 

22. Plafi^iochila tenax St. n. sp, 

Dioica, fusco-olivacea, laxe caespitosa, tenax robusta. 
Caulis basi pauciramosus, ramis erectis simplicibus. Folia 
dissita, fere recte patentia, rigida, inferiora semiovata, su- 
periora oblongo-linearia, leniter falcata utroque latere parum 
decurrentia, margine dorsali anguste recurvo, postici magis 
arcuata basique recurvata, apicem versus et apice ipso pauci- 
dentata, dentibus irregularibus, vel medio majore (folium 
acutum) vel reliquis aequiitiagno (folium truncatum). CelL 
apice 0.025: 0.025 mm., medio 0.035: 0.040 mm. incrassa* 
tione stellari, basi 0.025 : 0.060 mm. incrassatione maxime 
nodulosa. 

Perianihia magna, depresso-pyriformia exalata, ore dense 
grosseque spinoso ; folia jloralia ovato>oblonga, margine 
ventrali apiceque remote dentato-spinosa. 

Androecia terminalia, linearia, bracteis sexjugis, e basi 
julaceo-imbricata recurvis apice truncato-paucispinosis. 

Bourbon, leg. Rodriguez. 

23. Schistocheila borbonica St. n. sp. 

Dioica, robusta, olivacea, dense depresso-caespitosa. 
Caulis parum ramosus, duriusculus, radicellis alro-purpureis 
arete repens. Folia contigua, oblique a caule patentia, ligu- 
lata, decurvula, apice paucidentata vel medio dente longiore- 
apiculata, ceterum integerrima, margine ventrali recur\'o ; 
lohuli dor sales dense imbricati, obovati, insertione vel basi 
sua margini postico folii approximati, apice oblique truncati, 
angulo spina singula armato. Amph. caulina nulla. Peri'-^ 
antliia 3 mm. longa, cylindrica, pariete crassa (8 cell, in 
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medio infero) basi foliis intimis et amphigastrio breviter con- 
nata, apice multilaciniata, laciniis grosse dentatis ciliatisque, 
convexo-^onniventibus ; folia jloralia trijuga cauliois similia, 
margine tamen ut etiam lobulus foliigenus argute spinoso- 
dentata ; atn-phigastria jloralia quinque, iniimum squamae- 
forme, reliqua sensim majora magisque laciniata, superum 
usque ad basin ferequadrilaciniatum, laciniis linearibus apice- 
que bifidulis vel dentatis. 

Sourbon, leg. Rodriguez. 

Schisiocheila Neesii^ cui simillima, differt foliis multo 
longioribus angustioribusque, involucro valde diverso. 

Sine dubio Schistocheilis perianthium verum (ut in omni- 
bus hepaticis ubi adest ex foliis et amphigastrio conflatum), 
adiudicandum est ; calyptra cum perianthio alte concreta (et 
apice pistillis sterilibus coronata) ; perianthii basis ergo valde 
carnosa est; haec est '^fundus'' caulis autorum in Syn. 
Hepat. pag. 13. 

24. Schistoeheila pili^era St. //. sp. 

Sterilis. Laete viridis, depresso caespitosa, ilaccida, fra- 
gtlissima. Caulis radiculis purpureis arctissime repens, sim- 
plex. F'olia oblique a caule patentia, contigua, tenerrima 
oblonga, vel oblongo-lanceolata, margine (postico recurvato) 
ciliis remotiusculis setaceis ubique armato ; lobulus dorsalis 
fere in axi folii accretus, folio duplo brevior, medio supero 
liber, semiovatus acutus margine longissime ciliatus ; cellu- 
lac pellucidae apice 0.025 ^^-9 medio 0.035 i^i^m ip*^^ basi 
parum longiores, incrassatio angulosa nodosa. Anifh. caule 
angustiora valde irregularia — vel ligulata pauciciliata, vel mi- 
nora plus minus profunde bifida laciniis in spinas lon^as at- 
tenuatis. 

Quoad cilias cum Sch, ciliaia et cristata solum compar- 
anda, ceterum toto coelo diversa. 

Madagascar, leg. Cambou^. 

Leipzig y Germany y yuly^ 18 go. 

IXPLICATIO TABULARUM XVII— XIX. 

PIgf. xli et xrll. a. XIO; tig. xrii. b. X2; rellq. X30. 
Fig. I. ChiloscvphuB grandiMipm St. Para caulis a ventre visa. 

Pig. ir. Taxi'Lejeunefi oonfi)rmi$ N. <S: M. a. pare caulis a ventre visa, 
b. perianthium. 

Pig. III. Eu'Lejeunea ecarinata SL Pare caulis c. per. a ventre visa. 

Fig. IV. CHeUo-Lejeunefi Kurzii St. Pare caulis c. per. et androecio. 

Fig. V. CeraUhLejeunea masoarena St a. pare caulis a ventre visa. 

b. perianthium. c. involucrum. 



292 BOTANICAL GAZETTE. [ November, 

Fig. VI. CsrcUo'Lejeunea mauritiana St a. pars caulis a ventre visa, 
b. PeriaDthium. 

Fig. VIL LojphO'Lejeunea mtdtUacera SL Para caulia 0. per a ventre 
visa. 

Fig. VIII. AcroLejeanea parviloba St. a. para caulis a ventre visa, 
b. Folia involucr. c. amph. 

Fig. IX. Cerato Lejeunea Renautdii St a. pars caulia a ventre visa, 
b. perianthium. 

Fig. X. LophocoUa borbonioa St a. pars caulis a ventre vias. b. per- 
ianthium. c. folium invol. d. ampb. invol. 

Fig. XI. Lophocciea inflata St Pars caulis a ventre visa. 

Fig. XII. Lo^uxx)iea Umgifdia St a. pars caulia c. flore fern. b. 
perianthium. c. Folia invol d. Amph. invol. 

Fig. XIIL Lophooolea rubeBoeru St a. para caulia a ventre visa. b. 
perianUiium. c. Folia et amph. invol. 

Fig. XIV. Flagiochila Cambuena St a. folium caulinum. b. Am- 
phigastrium. 

Fig. XV. Ptagiochila Rodrigueeii St Pars caulia a ventre viaa. 

Fig. XVI. FlagiochUa tenax St a. para caulia a ventre viaa. b. per- 
rianthium juniua. c. folium florale. 

Fig. XVIL Schi9tocheila borbonioa St a.' Folium caulinum. b. apex 
plantae c. per. 

Fig. XVIIL Schuiocheila pUigera St Folium caulinum. 



Celloidin inbeddin^ in plant histology. 

A. C. EYCLESHYMER. 

Celloidin* imbedding is being used quite extensively in 
animal histology and offers many advantages over parafnne. 
It is with the view of introducing the methods into plant his- 
tology that I write the following, for which I claim but little 
originality. 

Those who* have imbedded delicate vegetable tissues, by 
methods requiring heat, are well aware of the extreme care 
necessary to avoid contraction. This is entirely avoided by 
the use of celloidin ; moreover, alcoholic material may be 
imbedded directly. 

To obtain the best results a celloidin free from all trace of 
foreign matter should be used. An excellent article is man- 
ufactured by the Chemische Fabrik auf Actien (E. Schering), 
Berlin. It may be obtained through the Ed. Supply Co., 6 
Hamilton Place, Boston, or Bachrach & Brothers, Balti- 

1 Duval (Jour, de Microg., p. 226, 1888) HUtes that celloidin has no adyantagea oyer ool* 
lodlon. 
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more. The prepared plates, or fragments, should be trans- 
parent, of a light yellow color, very tough and elastic ; if 
brittle and possessing a milky opaqueness, it is of an inferior 
grade and the imbedding mass will be too brittle or soft. 

The fragments are enclosed in an airtight chamber; a 
four oz. salt-mouth bottle answers well. Pour into this bottle 
just enough ether-alcohol (two parts sulphuric ether ; one part 
absolute alcohol) to cover the fragments. I find that these 
proportions give better results than equal parts. The solution 
IS easier and the hardening more rapid. The ether-alcohol 
should be added until, after occasional shaking and stirring, 
no fragments remain undissolved. This may take several 
days. It should finally possess the consistency of a very 
thick oil. The solution thus obtained may be labeled no. 4. 
No. 3 is obtained by taking two volumes of no. 4 and diluting 
with one volume of ether-alcohol. No. 2 by proceeding in a 
like manner with no. 3. No. i is a mixture of 95 % alcohol 
and sulphuric ether equal parts. ^ 

The saturation and final imbedding is accomplished thus : 
The object is transferred from 95 % alcohol to solutions i, 2, 
}, 4, successively, in each of which it remains from a few 
hours to days, depending upon the size and permeability. 
For most tissues twenty-four hours in each will suffice. It 
often occurs that one desires merely to hold the object in situ 
for cutting ; this is generally attained by passing the object 
through solutions 2 and 4. 

In imbedding, the first thing necessary is to provide boxes. 
They may be made in the following manner :' The end of a 
pine block is trimmed to the desired size, e. g., i cm. long 
by 1.5 cm. wide. For a box of these dimensions, and i cm. 
deep, a piece of ordinary porous letter-paper may be cut in 
rectangular form 3 cm. wide by 6 cm. long. 

Place the center of the end of the block over the center 
of the paper, the longer axes of the end of the block and pa- 
per parallel. The sides are now pressed against the sides of 
the block. Then the ends in the same way, leaving four pro- 
jecting wings at the angles of the block. Fold in the wings 
against the narrower sides and press the ends of the paper, 
that now project above the level of the box, down over the 

*Schlefrerdeoker<Arch. t. Anat. a. Pbyii., I Abth.. p. 199. 18^) ubm two solntioni, one 
vTHipy, tbe other much thinner. Ohje<>tJ< are transferred from absolute alcohol to thin- 
ner and then to thicker. Mlnot (Whllinan's EmbrjoloKical Methods, p. 114. 1885) asea 
thre« solutions : 1. Etherand alcohol e^^ual pnru. 2. Thin solution of relloi«lin. 3. Thick 
Mlution of oelloidln. I prefer the four solotiuns given by Apathy (Zetu f. wiai. Mlkr.. p. 
4V-49. 1888.) 

•Whitman's Embryological Methods, p. 97. Ibs5. 
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ends of the box. A thin plate of lead is placed in the bot- 
tom* and the imbedding solution poured in. The object is 
taken from the same solution and, with needles wetted in 
ether, placed in the desired position. Fine needles may be 
passed through the box to support the object. There are 
many other methods of imbedding.* I believe the method 
given, however, to be the best suited for general purposes. 

Hardening is accomplished by various methods*. I pre- 
fer that given by Viallam,^ of immersing in chloroform since 
the operations may be carried on with much greater rapidity. 
An air tight chamber should be filled with chloroform ; a very 
wide-mouth bottle will answer. After it is thoroughly hard- 
ened, which requires about twenty-four hours, the mass is 
removed and the paper cut from the sides. 

It is now ready to fix for sectioning. Basswood blocks 
are trimmed to fit the clamp of the microtome. Solution no. 
3 is poured over the block and allowed to partially harden ; 
pour on a little more of the same solution and press down the 
celloidin block, after dipping the under surface in ether, 
into it. Place in chloroform until hardened. 

The sections are now cut. Care should be taken that the 
knife is placed as obliquely as possible and constantly wetted 
with 70 fo alcohol. An ordinary wash-bottle may be used 
for this purpose, or one can easily arrange a dripping appa- 
ratus.^ The sections may be removed, with a camel's hair 
brush, to a watch crystal containing an alcoholic stain. If an 
aqueous stain, they are passed through the lower grades of 
alcohol, 50 %, 30 %, to water, stained, run back through the 

* Suggested by Prof. J. B. Reighard. 

F. Blochmanu ("Ueber ElnbettUDgsmethoden," Zelt. f.wLM. Mlkr.. I, p. 218, 18M) 
prefers Imbedding on cork. One end of a cork Ib surrounded by a strip of paper, which is 
fastened by n pin. In the cup thus formed the object is imbedded. A pin is passed 
through a piece of lead and stuck into the bottom of the cork. The mass is now placed 
in the hardening fluid. This method offers advantages, since hardening and Axing are 
obtained at the same time. Instead of cork, which gets soft and spoils the alcohol, be- 
cause of the tannic acid. I use basswood cylinders, which are preferable to anything I 
have tried. Apathy (Zeit. f. wiss. Mikr., VI., pp. 164-70, 1889) uses glass tmxes. Into these 
is poured the imbedding solution. The box is filled to the brim and covered with a glass 
plate. This prevents the surface from hardening and allows the air bubbles to escape. 
The plate is replaced in a few hours by a belljar, and when a film ha« formed, in liz to 
eight hours, 75 i alcohol is poured on. In twenty-four hours the mass is ready for cutting. 
Flormann (Jour. Roy. Microscopical Soc, Feb., 1890) imbeds in a glass capsule in a thio 
solution, and solidifies by allowing the slow evaporation of the solvent. Thoma (Jour. 
Roy. Microscopical Soc., p. 305. 1883) covers a cork with athick solution of eeHoidin. Upon 
this is placed the object which is covered, layer after layer, with celloidin. allowing each 
to partially dry. When the object is covered it is immersed in alcohol until dry. 

*" Recherches sur THist. des Insectes,*' Paris, 188S, quoted in Lee's Vade Meonm. 

T See Whitman's Embryological Methods; p. 115. 
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grades: 30 %, 50 %, 70 %, 82 %, 95 %. If balsam mounts 
are desired they are transferred to absolute alcohol, cleared® 
and mounted. 

I can highly recommend the use of phenol as a clearing 
medium, since it clears after low grades of alcohol. Dr. 
Bergonzini'* transfers sections from aqueous stains directly 
to phenol which is followed by balsam. I have used a mix- 
ture of bergamot oil and phenol equal parts with excellent 
results. Creosote and oil of cloves dissolve celloidin but 
clear well. The sections may be transferred to a watch crys- 
tal tilled with the clearing medium. After clearing they are 
arranged on the slide and the balsam applied. 

If the object can be stained in toio^ which is often the 
case, much time may be saved by the following method : 
The stained object is imbedded in the usual manner, but after 
hardening in chloroform, and removing the paper, the cel- 
loidin block is transferred to 95 % alcohol for twenty-four 
hours then to carbolic acid, bergamot oil or glycerine in 
which it becomes as transparent as glass.'" The block is 
fixed in the usual manner. 

Orienting is now accomplished with the greatest ease. In 
cutting, the knife is wet with the clearing medium. The 
sections may be arranged in serial order on the knife blade 
until a slide full is obtained, when they are transferred, bal- 
sam applied, and mounted. By this method long series" are 
handled with ease. Glycerine is used only when the mount- 
ing medium is glycerine or glycerine-jelly. Since these are 
used quite extensively the method may prove to be of value. 

The blocks may be preserved for an indefinite time in 
alcohol, bergamot oil, carbolic acid, glycerine, etc. It is 
often desirable to mark the blocks for future reference. The 



* Welg«rt (Zelt f. wIm. Mikr., p. 4S0. 1886) asesa mixture of three part* xylol and one part 
phenol for clearing iwctloni iiaiued with bn'matoxylln or carmine. Aniline ■talntara 
decolorised by its use. Unna (Jour. Roy. Mlcrofioopieal Soc.. p. 618, 1887.) states that g1yc> 
erlne and carboHc acid quickly and permMnently extract all basic aniline dyea. Martin* 
otU (Zeit f. wiaa. Mlkr, p. 1&3. 1887) cautions against the use of xylol since it destroys deli- 
cate structures, such as karyokinetlc figures. J. Van (ileson (Am Mouth. Micro. Jour., p. 
49*51. 1887) claims that the only satisracU>ry clarifler ia oil of Origanum. 

•Lo RpallaitzonI, p. 196. 1883. 

i^Tbe method of clearing in mass ia advised by Selenka (Zool. Am., p. ISO, 1878) for 
alboraen. 

ti H. B. Simmons (Microscope, p. 73. XVff) givea a method of fixing sections in serial 
order. They are cat and arranged on the slide in the desired position. 95^ alcohol is ap- 
plied for a few minntea then drawn off. Sulphnrio ether Tapor is poured over the sectiona 
in which they immediately soften. They are now transferred to 80 )( alcohol which hard- 
ana the oelloldin, retaining them in poaltion, when they are run through thegradea of 
aloohol, statned, dehydrated, oleared and mounted. 
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end of the block is wet in solution no. i, a piece of paper 
with the desired data is stuck on and washed over with solu- 
tion no. 3. 

In conclusion I may say that I have tried nearly all the 
methods employed in celloidin manipulation and have suc- 
ceeded best with the above, which is largely a combination 
or modification of methods already known. 

Botanical Laboratory y University of Michigan. 



The Collodion method in botany. 

M. B. THOMAS, 

In any original investigation in the field of histological 
botany the worker is at the outset confronted with the all 
important question of how to prepare the material so that it 
may be available in the best possible condition for thorough 
systematic observation and study. The old method of mak- 
ing freehand sections in careful investigations is now gone 
by and the best histologists look for some substance with 
which to infiltrate the tissue and bring it into a condition 
where uniform serial sections can be made. Many sub- 
stances have from time to time been offered and met with 
•varying success. Some of the more important ones that have 
been tried are gelatin, gelatin soap, gum, paper, shellac, wax, 
gum arabic, soap, paraffine and collodion. The last -two 
substances have seemingly supplanted the others and indeed 
they seem to ofl^er all the advantages that can be secured by 
any of the others. 

The paraffine method as applied to plant tissue was pub- 
lished by Dr. Moll in the Botanical Gazette of January, 
1888, and later many modifications of it have been given and 
the method much improved. The method has been quite 
extensively used, but is very long and quite disagreeable to 
manipulate, often requiring 10 or 12 days to bring the tissue 
into proper condition for sectioning. For proper infiltrating 
with paraffine a temperature of from 45° to 50° C. is required, 
and for some of the more delicate tissues this in mv hands 
has proved fatal. The method is admirably adapted, how- 
ever, for many tissues that can be held in position for sec- 
tioning in no other way, as is the case with mature seeds or 
woody stems. The collodion method is now coming into 
general use for nearly all kinds of plant tissue. For the use 
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of collodion for infiltrating we are indebted to Duval who 
first published his results in the Jour, de V Anat.^ 1879, P- 
185, A little later Merkel and SchiefFerdecker suggested 
the use of celloidin which is merely a patent collodion. 
This appeared in the Arckiv,/. Anat. u, Phys.y 1882, p. 200. 
Some discussion then arose regarding the relative merits of 
each, but it is generally agreed that one has little or no ad- 
vantage over the other. The method as applied to plant 
tissue is a comparatively new one. In 1884 we find a short 
description of it in Strasburger's Botany and some few modi- 
fications of it have since been offered. 

In the histological laboratories at Cornell University, un- 
der the direction of Professors S. H. Gage and W. R. Dud- 
ley, I have tried the method with its various modifications on 
many different kinds of plant tissue, and find the following 
operations to be in every particular the best to obtain uni- 
formly good results : 

The tissue to be treated is first dehydrated and hardened 
in alcohol. For this purpose a Schultze's apparatus is of the 
first importance ; in fact I have found some tissues that could 
be hardened in no other way without shrinking. The results 
fully warrant the statement that no one engaged in histolog- 
ical botany can afford to be without such an apparatus. 
Many forms of it have been suggested, but for most plant 
tissues one which will be found very convenient can be made 
by fitting into a Whitall-Tatum museum jar a rack in which 
several dehydrating tubes can be supported at any desired 
level in the alcohol contained in the jar. In place of the 
parchment diaphragm usually used I recommend the use of 
chamois skin. With such an apparatus, from 12 to 25 hours 
is sufficient for hardening and dehydrating any plant tissue. 
In using the apparatus the tissue should be packed closely in 
the dehydrating tube, and enough 50 ^ alcohol added to just 
cover it. The tube is then sunk in the 95 ^ alcohol in the 
jar until the two liquids are at a level. The strength of the 
95 % alcohol can be kept up by adding to it, from time to 
time, some calcium chloride. This will not in any way in- 
jure the alcohol. The tissue is taken from the 95 ^ alcohol 
and placed in a 2 ^ solution of collodion, made by dissolv- 
ing 2 grams of gun cotton in 100 cc. of equal parts of ether 
and alcohol. In this it is allowed to remain from 12 to 24 
hours, depending on the nature of the tissue, 24 hours being 
enough for the very firmest. It is then transferred to a 5 J^ 
solution, or the 2 ^ solution is allowed to evaporate until it 
is of the consistency of the 5 ^ solution. The former method 
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is more uniformly satisfactory. The tissue is allowed to re- 
main in this solution about 12 hours. It is then taken out 
and arranged in position on a cork or block of wood of con- 
venient size to fit in the jaws of the microtome. It is not 
necessary that the corks be previously soaked in collodion. 
By means of a cameKs hair brush the material on the cork is 
covered with successive layers of thick collodion until it is 
quite enclosed in the mass, allowing each coat to dry slightly 
before applying the next. After the tissue is covered it is 
allowed to harden in the air a few minutes and then placed 
in about 80 % alcohol to harden. Much difference of opin- 
ion exists regarding the proper strength of alcohol to use for 
hardening the collodion, but 80 % answers very well, atid 
the tissue can be kept in it a long time without deteriorating. 
After a few hours the collodion will be hard enough to sec- 
tion. For sectioning any sliding microtome will answer the 
purpose, but one especially adapted for this work will enable 
one to incline the object (which can be clearly seen through 
the collodion) in any desired position and to take sections in 
any desired plane. It is also necessary that the sections be 
removed with long sweeping cuts, since direct cross cutting 
would tear them. The sections should be kept covered with 
alcohol while being removed, and then floated from the knife 
to the slide. The slower the section is cut the better it will 
usually be. Serial sections can be arranged in their proper 
place on the slide. For fixing the sections some dry ether 
ether vapor is blown upon them. A very convenient form of 
apparatus for the purpose can be made by fitting two tubes 
into a wide-mouthed bottle as in making a wash-bottle, except 
that the entrance-tube dips below the surface of the ether and 
the exit-tube is above the ether. The inner end of the exit- 
tube should be expanded into a bulb, in which calcium chlo- 
ride is placed to dry the vapor as it passes out. The ether vapor 
dissolves the collodion and fastens the sections to the slide. 
The sections are then washed with water, stained, the sur- 
plus stain washed off with water, the sections dehydrated with 
alcohol, cleared and mounted in balsam. For clearing, a 
mixture used by Prof. Gage for animal histology will be 
found to work admirably It consists of 3 parts 01 turpentine 
and 2 of carbolic acid. It clears quickly and will not injure 
the most delicate tissue. For staming, one must use that 
which seems best adapted for his purpose, but for general 
study ha^matoxylin seems especially adapted to collodion 
sections. 

Some difficulty may arise in cutting sections which have 
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in them free parts. It sometimes happens that they become 
detached from the collodion and float away. In this case the 
section can be collodionized as was first suggested by Dr. 
Marks. This is done by coating the tissue before each sec- 
tion is cut with a thin coat of i % collodion, using a camel's 
hair brush for the purpose. Then draw the knife across the 
tissue very slowly, keeping alcohol dripping on it while the 
section is being cut. In this way beautiful longisections of 
large compound pistils can be obtained in which the sections 
of ovules, though not held in place by the placenta, will, 
nevertheless, remain in their proper position and perfect serial 
sections of each ovule obtained. 

Care should be taken that none of the sections be cut 
before collodionization, for although it may not always be 
necessary to keep the parts in place, yet it is always a safe- 
guard against their displacement. The method as given is 
iound to work admirably on very delicate meristematic tissue. 
No heat being required the most delicate of tissue will not 
shrink. Then, too, the shortness of the method commends 
it to general use. I find that 2 days or even 36 hours is suf- 
ficient and is even better than a longer time to go through 
the whole operation of hardening, infiltrating and sectioning 
nearly all kinds of plant tissue. The material may appar- 
ently be left in the thick collodion indefinitely without deter- 
iorating. The sections after being cut can be handled with 
a camel's hair brush without danger of breaking. By a 
little experience one will find that the method as given will 
enable him to bring to his hand material with which to pur- 
sue with certainty any investigation in histological botany. 

Corttell University, 



A biographical sketch of J. B. Ellis. 

F. W. ANDERSON. 
(with POBTEAIT.') 

The subject of the present sketch was born at Potsdam, 
N. Y., January 21, 1829. He evinced a remarkable fond- 
ness for study at an early age, and the time not spent 
at school or at work on his father's farm was devoted to read- 
ing. At the age of sixteen he taught the winter school at 
Stockholm, St. Lawrence county. Here the lad received 
for his services ten dollars a month and ''boarded around." 
Five of the ten dollars was paid in cash, the other five was 

> Bf mliUke of binder the portnlt of Mr. EUU wm boond wlUi the October (t axsttb. 
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to be paid in grain. It was just twenty years afterward when 
the last of the grain was turned over to him. Having com- 
pleted his academical course he entered Union College at 
Schenectady, N. Y., in the fall of 1849. ^Y ^^^ ^"^ ^^^ ^^^ 
fall term his funds were exhausted and he had to seek em- 
ployment for the winter. So, in company with A. B. Smithy 
now a successful lawyer of Poughkeepsie, N. Y., he started 
afoot into Saratoga county to find a school to teach. After 
walking for some miles they came to where the road forked 
in the midst of a dense pine wood. Not knowing which fork 
to take a stick \vas set up on end and allowed to fall. It fell 
towards the right-hand fork, which the young men followed 
and soon came to the village of Charlton. Here Mr. Ellis 
got a school while Smith went on to Galway, the next village, 
and fortunately got the school there. In June, 1851, Mr. 
Ellis graduated from Union College with the degree of A. B. 
(since advanced to A. M.), and went to Germantown, Penn- 
sylvania, into a select school with the Rev. D. Washburne. 
He had studied botany a little at college but it was here that 
he commenced to take an active interest in phanerogamic 
botany, little dreaming what the outcome would be. The 
earliest plants he remembers collecting were Liparis liliifolia 
and Lygodium palmatum. In November, 185 1, he severed 
his connection with the school and entered the Albany 
Academy as classical tutor, remaining one year. This posi- 
tion was better suited to his taste for he had decided to be- 
come a professional teacher of classics. George H. Cook, 
recently deceased, state geologist of New Jersey, was prin- 
cipal of the academy. The evenings were spent making 
blow-pipe analyses of minerals with G. W. Taylor, a fellow 
tutor. The following year he and Taylor went into a select 
school together for three months, but as it did not pay the 
school was broken up and Mr. Ellis returned to Potsdam. 
While with Taylor he saw by chance a notice of Ravenel's 
Fungi Caroliniani exsiccati, the first thing of the kind ever 
issued in America. While at college he had frequently 
noticed the agarics, but not knowing where to get books or 
information concerning fun<(i let them alone. But upon see- 
ing the notice of RaveneFs collection he wrote to liim and 
then commenced a correspondence (in 1857), interrupted 
only by the war, which lastt»d till RaveneKs death. He con- 
tinued collecting plianerogams until 1870, at the same time 
giving gradually more and more attention to fungi. In 1870 
he sold his phanerogamic collection, containing about 1,000 
species, to St. Lawrence University, Canton, N. Y. 
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In May, 1853, he moved to Poughkeepsie, entering a Mr, 
Bartlett's boarding school as classical teacher, and stayed 
two years. While there he and Prof. Buckhout, now of 
State College, Centre county, Penn., collected plants on 
Saturdays, and, said he, '' on Sundays, too, if we could steal 
away, for Mr. Bartlett was very pious." In February', 1855, 
in company with his sister, Mrs. L. B. Doud, late 01 Platts- 
mouth, Neb., he left Poughkeepsie for Charleston, S. C, 
with the intention of teaching school there. He called on 
one of the professors in the South Carolina College to seek 
information on the subject. Said he : "I told him that I had 
come South to teach and make a home there. He at once 
asked me whence I came, and when I answered from New 
York, he replied, while slowly swinging in his revolving 
office chair: 'Well, the state of feeling between the North 
and South is such that I doubt very much whether you will 
succeed.*" And he didn't. From Charleston he and his 
sister went to Alexander, near Augusta, Ga. Here he suc- 
ceeded in obtaining a position in an academy and taught one 
term. One morning he went to the class-room and found a 
huge living snake writhing about in the big open fire-place 
suspended by a stout string tied tightly about its middle and 
hanging from a hook in the chimney, where the boys had 
placed It for fun. Upon my once inquiring whether any in- 
cident of special interest had occured while he was there, he 
replied: "No; the most interesting incident was to get 
away, that is very distinct, even now." He returned to 
Potsdam, and on the 19th of April, 1856, an event took 
place which made it possible for him to do the enormous 
and valuable work he has since done for American mycology. 
This was his marriage to Miss Arvilla J. Bacon, who has 
been a faithful partner in all the vicissitudes of life, and a 
constant and painstaking assistant in his mycological work 
for the past thirty-four years. They have one daughter, who 
is one of New York's most popular professional musicians. 

In the fall of 1856 he became principal of Canton Acad- 
emy. In 1863, he, with Mrs. Ellis, went into one of the pub- 
lic schools in Potsdam village. He was engaged there until 
September, 1864, when he entered the United States Navy 
at nrooklvn, N. Y., and spent the winter of 1864-5 on the 
United States steam frigate Susquehannah of the North 
Atlantic Blockading Squadron. He was present at the 
bombardment of Fort Fisher three days in December, 1864, 
and three days in January, 1865, ^vhen the fort was taken. 
While on the war ship he became acquainted with a man 
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named Hale from New Jersey, who told him of the good 
climate in the vicinity of Newfield. At the close of the war, 
in the spring of 1865, Mr. Ellis once more returned to his 
native town (which he has but once visited since) and re- 
moved his worldly possessions to Newfield, N. J., where he 
has continuously lived, twenty-five years having been spent 
under his present roof. Since living here he has been en- 
gaged in a variety of pursuits. 

At last, in 1878, he dropped every thing else and com- 
menced to devote his whole time to fungi, desiring to dissemi- 
nate more widely a knowledge of North American fungi and 
to arouse home botanists it possible from their apathetic 
indifference towards these plants. He decided to begin in a 
modest way by issuing ten sets of New Jersey fungi under 
the title of " Fungi Nova-Csesarienses.'' He put up ten cen- 
turies on sheets of paper in boxes. Of the two sets sold one 
went to Dr. Farlow the other to Mr. Isaac C. Martindale. 
About this time Mr. Ellis went to see the latter gentleman, 
who asked, "Why not call it N. A. F."? Mr. Ellis seeing 
the greater appropriateness and scope of such a title recalled 
the two sets and concluded to get out a series of centuries in 
bound volumes, entitled North American Fungi. At that 
time he was so pressed for means that he had not money 
enough to get the books made for the first two centuries. 
Thereupon, Prof. Farlow, who favored the scheme, had the 
books made in Boston and advanced them to Mr. Ellis, who 
paid for them as soon as he was able. The centuries took 
well from the start, and from thirty-five sets to begin with 
the demand rapidly increased up to fiftj'-three sets, which 
number of copies has been issued regularly for the past five 
or six years. Altogether twenty-five centuries have been 
issued, or, about 1,200 separate volumes have been made, 
filled with specimens and sold. Truly "N. A. F." has be- 
come, I might say, a household phrase with the cryptogamic 
botanists of this country and Europe. In all this great un- 
dertaking, as well as in others to be mentioned in an article 
on Mr. Ellis' great herbarium, the cheerful interest and prac- 
tical helpfulness of Mrs. Ellis has been constantly apparent. 
She has made and bound all the books except the first sixty 
which Dr. Farlow kindly advanced for his friend at the be- 
ginning. Nearly all of the specimens have been cleaned, 
sorted, put into neat pockets, labeled and fastened into the 
books by her own hands. Mr. Ellis himself says, that owing 
to his great correspondence and the enormously burdensome 
quantity of material constantly being sent to him for deter- 
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mination and comparison, he would not have been able to 
get out the N. A. F. without her valuable aid. 

From 1876 to 1879, "^* having at that time the books and 
exsiccati collections necessary for independent work, many 
specimens were sent to Dr. M. C. Cooke who determined 
and published them in Grevillea Under the circumstances 
then existing this course seemed necessary though it called 
out some adverse criticism at the time. 

Since 1880 Mr. Ellis has been associated with Mr. Benja- 
min M. Everhart, who has freely placed at his friend's dis- 
posal his splendid botanical library and extensive mycolog- 
ical collections, and to whose aid and counsel Mr. Ellis feels 
greatly indebted. 

In July, 1878, Mr. Ellis was elected a corresponding 
member of the Academy of Natural Sciences of Philadel- 
phia. In August, 1882, he was elected a corresponding 
member of the Cryptogamic Society of Scotland, and in 
December of the same year was elected corresponding mem- 
ber of Die Kaiserlicii-Konigliche Zoologisch-Botanische 
Gesellschaft in Wien, 

Mr. Ellis leads a quiet and retired life well suited to his 
studious, sensitive nature. Although he moved about con- 
siderably in his younger days he was always fond of home, 
as can be plainly seen from his invariable return to Potsdam, 
his native town, after every venture into the outer world.. 
Too much excitement of any kind affects him painfully even 
now. With considerable quiet humor he tells how that when 
he was teaching in Mr. Bartlett's school he determined on 
three different occasions to go down on the boat to New York 
and stay there several days to '* do the city," and each time 
returned home on the first train he could get, suffering with 
a violent headache caused by the excitement of the trip and 
the noisy bustle of the city. His fellow-botanists feel his 
influence and recognize the value of his work, but wonder 
why they never see his kindly face at any of the botanical 
meetings of the country. It is simply because his health at all 
times precarious, demands constant quietude coupled with 
strict simplicity and regularity in his daily life. A thorough 
scholar and quite a linguist, he is perfectlv familiar with 
Latin, Greek, German and French and has also a good prac- 
tical knowledge of Polish, Swedish, Italian and Spanish. 

What Asa Gray was to American phanerogamic botany. 
Job B. Ellis is to American mycology. He is now looking 
forward with pleasant anticipation to the publication of a 
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manual of North American Pyrenomycetes which, when it 
appears, will undoubtedly give a great impetus to the study 
of fungi in this country. Long may he remain in our midst 
working with and for us ! Despite a checkered and toilsome 
life in past years, often in financial straits, and always bur- 
dened with delicate health, he has probably done more than 
any other man in America to advance the knowledge of our 
native fungi and to stimulate the ardor of every student of 
mycology. 

New Tork City. 

Notes on the flora of the Lake Superior Region. III. 

II. Vermilion Lake, Minnesota. 

E. J. hill. 

From the copper region of Keweenaw Peninsula I went 
to Vermilion Lake, the center of the iron mining of Minne- 
sota. The passage by boat from Houghton to Duluth affords 
some fine views of scenery along the south shore of Lake 
Superior, since, for one day at least, daylight will be had. 
Of these, the most noteworthy are Porcupine Mountain, near 
Ontonagon, and Ashland and Bayfield with their beautiful 
bay and the outlying Aposile Islands, and the traveler will 
not soon forget his first sight of Duluth from the water below, 
or the climb to the hills above to see the city from another 
outlook, a terraced city with streets rising one above the 
other on the rocky slope, making it possible to get a birdseye 
view of the place from a single spot, as it spreads like a map 
before you. From here one goes by the Duluth and Iron 
Range Railroad, a ride of a hundred miles, to Tower, on 
Vermilion Lake. For a third of the way the road runs along 
the shore of Lake Superior, though the sight of the lake is 
cut off a good part of the time by intervening woods, as the 
road keeps near the foot of the hills which come down rather 
steeply, leaving a strip of more level land between them and 
the beach. The trees are mostly of the hardwood kinds, in- 
terspersed with conifers. On reaching Two Harbors, the 
shipping point of the iron of the adjoining region, the road 
turns abruptly away from the lake, and for the rest of the 
way is little more than a lane cut through the woods. 
Scarcely a settlement is seen till within a few miles of 
Tower, the house or two, when a station occurs, being for the 
employees of the road. 
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As the railroad winds about among the low drift hills or 
cuts through the ledges of rock or drift, crossing a small 
river now and then, the passenger finds little to do outside 
but study the trees and boulders along the way. It soon be- 
comes monotonous, the nearer view being too often the in- 
evitable burnt district of bare and blackened trunks skirting the 
road on either side, with a rank growth of weeds and bram- 
bles, or seedlings of maple and oak, along with the elm and 
maple, and the ever present paper birch, its white trunk 
sharply limned on the surrounding green or gray. One sees 
many tracts of pine, the red, the white, and occasionally the 
gray. The trees of the economic kinds are generally small, 
and few of the logs seen at the mills in Tower were more than 
fifteen inches in diameter, the average being even less. This 
would not appear to be because the largest have been culled, 
though this may be true to some extent, but because the trees 
are naturally of smaller size. I noticed the same, the year 
before, at the entensive mills at Chicoutimi on the Saguenay. 
It is true the yellow pine is always somewhat small and 
slender, but though some larger boles of white pine were oc- 
casionally seen, they nowhere showed the vigorous habit of 
those found in Michigan and Wisconsin, if hdply a wood un- 
touched by fire at all were met with. There is much swampy 
land, not generally in large areas, but frequent patches of 
low ground left by the retreating ice-sheet of the great 
glacier, whose evidence is seen on every exposed outcrop of 
scored and planed rocks, hollows strewn with boulders, over 
which is spread a covering of peat, a congenial soil for tam- 
arack, spruce and cedar. These hidden boulders become 
visible when a fire has perchance attacked the drier parts in 
a time of drought, and they lie so close as to almost touch 
each other. The soil is unusually thin, of a clayey or sandy 
loam, reddish with iron-oxide in the vicinity of the iron ranges. 
As usual, the pines predominate on the sandy soils and rocky 
hills. With boulders so thickly spread in many places that 
they may serve as stepping-stones, and ledges of rock out- 
cropping on every hand, it will pass for a rugged country, 
much of it of slight use to agriculture, and of little attraction 
to the eye after the covering of timber is removed. There 
are spots by the lakes and streams fit for the plow, and the 
*' homesteader '' is already there, finding a fair requital for 
his labors in a quick-growing crop. Some of the water 
courses between the hills are marvels of stoniness, a length- 
ened pile of boulders of all shapes and sizes, as if washed out 
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of the contiguous slopes and rolled into the valley, or left to 
accumulate one above the other as the softer earth has been 
carried to a lower level. Walking over these one hears the 
water making its way among them beneath his feet, out oi 
sight and often out of reach should he seek a cooling draught. 
Here, as in northern Michigan, when the timber is removed, 
if the soil is not too sandy, a growth of maples soon springs 
up, and on the sandy and rocky soils one of oaks, the damp 
lands of either kind yielding one of poplar. 

Vermilion Lake is a stretch of water about as irregular in 
outline as can well be imagined. As depicted on a map it 
may be described as amoebiform. Abounding in islands and 
rocks, most of them covered with trees, and with long tongues 
of land jutting into it, not much of it is visible at once from 
any part of its shores or surface. Yet it furnishes many de- 
lightful views from its waters or the surrounding shores and 
heights. Passing over it by boat these views are continu- 
ally changing. With a length of thirty miles, it is said lo 
have, including its island shores, u const line of more than two 
hundred miles. Two streams enter it at Tower, East 
Two Rivers and West Two Rivers. These offer reaches 
of marshy and overflowed land, as they bring down 
the sediment and gradually fill the lake at this point, the 
mouths of the two streams being near each other. Through 
these low flats of aquatic plants the streams wind with a slug- 
gish current, in marked contrast to the rate of flow when the 
rocks of the surrounding woods are reached. Rowing up the 
larger stream to examme and collect the plants, tne ride 
came to a sudden end when this boundary was attained. 

Such, in brief, is the nature of the country at Vermilion 
Lake, in which twelve days in the latter half of August were 
spent in studying its flora. It did not materially difler in its 
general features from that just left in northern Michigan, the 
later season of collecting offering the main distinction. The 
Composita* were out in greater numbers, but there were none 
of special interest that need be recorded here. It was in 
other groups of plants that 1 found most of profit, 

Jfaniiticulus mullifidus Pursh., var. terrestris Gray, was 
detected in one hicality near Tower, along the bank <)f East 

'*' Rivers, near the railroad crossing. It does not look 

h like the floating plant, and at sight would hardly be 
ght to have any specific relation to it, being in habit and 
arance much more like R. Cymbalaria and R. Flam- 
1, var. reptans. Its mode of growth is almost identical 
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with the latter, and it affects about the same conditions of 
soil and dampness, or perhaps where it is a little more muddy, 
or with less of sand qnd gravel. The stems are small, creep- 
ing about and rooting at the joints. None of the leaves are 
dissected, but are reniform, and usually three to five-cleft. 
The flowers are small, from a fourth to a half inch in diam- 
eter, bright yellow, and of eight to ten parts. In the bud 
three of these enclose the rest, making an outer whorl of 
three which I take to be the sepals, two of the edges imbri- 
cate and one valvate or a little spaced, as figured by Eichler* 
for R. Ficaria and the involucre of Anemone Hepatica, 
though not as in La Maout et Decaisne,^ where the three are 
figured as imbricating. The next whorl is of three, alternat- 
ing with the sepals. The succeeding parts did not seem ex- 
actly as in the Ficaria group, being more developed on one 
side than on the other, so that the deviation mav have been 
due to the immaturity of the material, the buds being studied 
after my return and not from fresh material in the field, as 
this feature of the plant did not at first attract attention, 
though several of the dried buds were analyzed. This 
should be looked into by those who can have access to abun- 
dance of material. The fruit also does not agree very well 
with that of R. multifidus. Aside from its much smaller size, 
it has a recurved or uncinate beak. I looked for R. multifi- 
dus in the adjoining stream, thinking this might be a variety ot 
that plant, but did not find any, nor did I meet with it in any 
place about town. The question whether the two are of the 
same species will bear further investigation. The descrip- 
tion in the last edition of the Manual varies somewhat from 
that given in the preceding, where it is said the upper leaves 
are reduced to oblong or linear bracts. The terminal divis- 
ion of the leaves is three-lobed, the latter generally two-lobed 
or cleft, and the upper leaves are mostly of the form of the 
terminal division, which rarely is reduced to the middle lobe, 
like an oblong bract. The mass of the leaves is quite uni- 
form in shape and lobation, the tendency being to a ternate 
division both of main and secondary parts. 

Another of the RanunculacecB of more than common in- 
terest was Caltha natans Pallas, new to the United States. It 
has hitherto been known in North America as belonging to 
British America, and is described by Hooker and Richard- 
son as creeping on the surface of deep sphagnous bogs. 

iBiatb(>ndiAfn^*mme, II Tbeil, fig. 60, 63. 
*Tnkit^ de Bounlqae, p. 391. 
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Those found in Minnesota were in pools and ditches along 
the railroad, first seen about ten miles east of Tower, and 
then in running water nearer the town. .Once it was found in 
a streamlet by a wood's path between the village and the iron 
mines, where the water had quite a current. Macoun also 
mentions its growth in flowing water. It has but little resem- 
blance to the common marsh marigold, except in the shape 
of the leaves. These are much smaller and rest upon the 
water, borne on petioles of varying length. The stem creeps 
in the ooze of the bottom, sending out roots from the nodes, 
the upper part floating. It has inconspicuous flowers, a third 
of an inch across, commonly two on a forked peduncle. 
Their color is pale pink. None were seen purely white. 
The anthers were also tinged with pink. Pursh (Flora, 390, 
under C. flabellifolia) says that the flowers of the specimens 
collected by Pallas in eastern Siberia, which he saw in Herb. 
Lambert, were ** white with a tinge of red." The head of 
fruit is roundish, half an inch in diameter, composed of 20-30 
pitted follicles. The stations for this plant mentioned in 
Macoun's catalogue are several hundred miles to the north- 
west, at the headwaters of the Saskatchewan and Athabasca 
rivers. Peace river tributaries and Methy river, near Methy 
Portage. The latter is in latitude 57°, or about ^00 miles 
from Tower. On the authority of Hooker he gives it as 
occurring in the central districts from the eastern provinces 
to latitude 60°, but with the question mark after the eastern 
provinces. Tower is in latitude 48°. 

The only Lechea seen was one called by Mr. W. H. 
Leggett, who had given special attention to these plants, L. 
minor Lam., var. siricta. It grows on sandy hills, especially 
those thinly covered with Pinus Banksiana and P. resinosa, 
where the ground is not too much shaded and on rocky hills 
and ledges with a thin covering of soil, on the top of one of 
which, Jasper Peak, the highest point in the vicinity of 
Tower, 1 found it common. It is the same form as was found 
in 1882 in the Northern Peninsula of Michigan in the Me- 
nominee iron region, growing in light, sandy soil. It is also 
the most abundant Lechea around Chicago, unless we ex- 
cept Z. major Mich., and is found elsewhere in northern 
Illinois. It is not granted varietal distinction in the revised 
Manual, though well marked and easily recognized by sev- 
eral characters, as its strict mode of growth, numerous ap- 
pressed branches thickly covered with fruit, its common 
habit of sending up several stems from the same root, its 
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copious supply of radical shoots late in the season, usually 
making a somewhat dense, cushiony tuft spreading nearly 
flat on the ground. Having sent Mr. Leggett some forms of 
L. minor quite diflferent in mode of branching and growth, 
more bushy and with a distinct habitat, readily detected by 
its appearance, he concluded that L. minor, var. stricta, was 
specifically distinct, but I do not think a characterization was 
ever published, or perhaps made out, as it was not long be- 
fore his death. I find no tendency in the forms growing here 
to grade into one another, and they are distinguished without 
difficulty. What appears to be the same has been sent me 
from New England, and I think it likely that the one Mr. 
Leggett distributed as L. minor, var. intermedia, should go 
with it, though somewhat coarser and with larger fruit. Hav- 
ing gathered from different sections considerable material 
which goes by the name of Z. minor L,am.^ much of it proves 
unsatisfactory in classification, and the last word has hardly 
been said about this difficult genus. Of the two plants found 
at the West and North, it may be added that one, having the 
strict habit of growth, is, met with in open places of dry 
woods, or along their borders, or in fields, such places as are 
frequented by L. major, while I have always found the others 
among the low bushes, between the dry sands and the wet 
margins of sloughs, conditions of soil which in open places 
furnish a congenial home for L. thymifolia Michx. A little 
experience soon shows where to look for either, and the other 
need not be sought under the same conditions, though it may 
occur in the immediate vicinity. These habitats are so char- 
acteristic and constant that I have sometimes tested the mat- 
ter by selecting beforehand from some more elevated place 
spots where each might be looked for, and then verified the 
fact by finding the respective kinds, if either was present. 

An interesting form of Impatiens fulva was found in the 
woods, growing with the typical plant. The flowers were 
whitish mottled with red spots, the general efliect by blending 
of colors being pink. It was plentiful in the single locality 
where it occured. 

Fine specimens of three closely-related species of Papili- 
onacea; grew in company on the hills from which the timber 
had been burned, and where bushes and brakes had sprung 
up thickly. These were Vicia Americana, Lathyrus venosus 
and L. ochroleucus. All were very vigorous plants. The 
Vicia was high-climbing and slightly pubescent. The up- 
j>er part of the stem of L. venosus and the lower surface of 
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its leaves were downy. The flowers of L. ochroleucus were 
very pale, barely tinged with yellow. 

Rosa En^elmanni Watson was the most common species 
of rose seen in the region, exceeding in abundance R. Car- 
olina, the only other kind noticed. Along the shore of Ver- 
milion Lake the bushes sometimes reached a height of six or 
seven feet, and almost everywhere had a remarkably thrifty 
look. There is an appearance about the plant not altogether 
easy to describe, since it appeals to the eye and needs to be 
seen for adequate appreciation, though it may in general be 
designated by thriftiness. This makes it look quite diflferent 
from R. blanda, with which it is apt to be confounded. It is 
very leafy and has large, well pronounced leaflets, broad in 
proportion to their length as compared with R. blanda, though 
not always so, usually softly pubescent as well as the upper 
part of the stem. The tin>e of flowering had passed, but as 
the fruit is one of the main distinctions, it was easy to iden- 
tify. It is a handsome shrub, with its large prominently- 
veined leaflets, palish and finely set ofl* by an abundance of 
red or reddish-yellow fruit. The .younger shoots are some- 
times glaucous as well as the leaves beneath. The hips 
were mainly obovate-oblong, rather more than half an inch 
in length. The size of the bushes varied with the soil ; in 
lower and fertile ground they were tall and branching more 
freely, in poor soil, such as supported Pinus Banksiana, low 
and more slender. 

These specimens from Minnesota in connection with the 
description and figure of the plant in Garden and Forest for 
August 7, 1889, enabled me to determine the presence of R. 
Engelmanni in our pine barren region on returning home in 
September. Several specimens of the genus Rosa, whose 
study had not been satisfactory before, were collected in June 
and July while in flower, and the localities and bushes marked 
so as to obtain the fruit when mature. There was one form 
assigned with some misgivings to R. blanda since it did 
not very well agree with it. They were usually plants 
of a strong habit of growth, with large and abundant blos- 
soms, remarkably striking when racemosely arranged on short 
side branches along the more simple stemmed forms, some- 
times for a space of two feet, all in flower at once, and quite 
wand-like in look. On going to these spots in the fall I found 
the bushes covered with oblong fruit and presenting the same 
general appearance as those about Tower. The miit in the 
Lake Michigan specimens is oblong, so far as observed, 
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tapering about equally above and below from the middle ; 
subsequently I observed it in several places in Lake county, 
Indi.ina. It is taller and more robust in peaty or wettish 
ground, reaching in one case a height of six feet, and lower 
in the sands where it grows with r. Banksiana. The pres- 
ent season (1890) I have seen it in Cook county, Illinois, 
within the limits of Chicago, and confidently expect to see it 
covered with the oblong fruit later in the year. This experi- 
ence in field studv shows that there is more than the fruit to 
distinguish R. Engelmanni from R. blanda. I was not aware 
of the existence of the former species till the copy of Garden 
and Forest reached me at Tower about the 20th of August. 
This was more than two months after the specimens had been 
gathered and selected out for comparison when the fruit 
should. mature, the time of collecting in flower being June 
14th. Practically, then, the species can be separated from 
allied forms at the time of anthesis, and to me it was inde- 
pendent of other help. It is probable that the species will 
will be found in other localities along Lake Michigan, having 
evidently been overlooked or confounded with R. blanda. I 
may add that the work of the season, together with that ot 
1890, gives five species of Rosa for the vicinitv of Chicago, 
the lake flora taking four, R. Engelmanni, fe. blanda, R. 
Carolina and R. humilis, and the Des Plaines river one, R. 
setigera. And it should also be added that there are forms 
of these lake roses which are still troublesome to assign, as 
there seem to be gradations, perhaps intercrossing, since 
they often grow freely in close proximity, especially the first 
three. The first two are commonly two or morfe weeks 
earlier in time of flowering, being quite well out of bloom 
when R. humilis is at its best, and K. Carolina just begin- 
ning to open. 

Englewood P, O., Chicago^ III, 



BRIEFER ARTICLES. 

SiMple doTlce for IllnstratlBir h jdroiroplmn* — Take an ordinary 
nickel plated clock, remove the thumb- piece at the back which is ueed to 
turn the hands, and solder it to the bottom of a cylindrical tin box about 
two inches in diameter and three or four deep, in which the seeds are to 
be planted. Now when the thumb piece is slipped back in place on the 
square shoulder of the shaft which turns the hour hand, the tin box will, 
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when the clock is running, revolve once an hour on a horizontal axis 
this will do away with the effect of gravity in determining the direction 
of growth in the germinating seeds. Now fill the box half full of moist 
sawdust, place on this a number of easily germinating seeds and fill the 
remainder of the box with dry sawdust, held in place by tying mosquito 
netting over the mouth of the box. Set the clock going and let it stand 
in a warm place with the dry end towards the stove or radiator. More 
moisture may be supplied from time to time, if necessary, through little 
holes punched in the bottom of the box. When examined after a day or 
two the roots will be found growing mainly towards the moist end of the 
box. The seeds may be partly germinated before putting them in the 
box. — Goodwin D. Swezby, Doane College, Crete, Nebraska, 



OPEN LETTERS. 



A botanical *' year-book." 

Having read your editorial in the February number, I am quite of 
vour opinion that an American compilatory work like that of Just would 
be of great value to botanists, but too extensive for the Gazette. But 
you could do a very good work bv giving short annual summaries of the 
new species and genera published in America, with references indicating: 

Elace of publication and habitat, as has been done since the close of 1885 
y the British Journal of Botany. Every year there need be only a few 
pages, but they would be of high value to systematic botanists. It will 
thus become a necessary local and permanent continuation of the gigantic 
work now in preparation at Kew. Of course the first summary ought to 
include five years, beginning with the close of 1885. 

Leipzig, Otto Kuntze. 



Collections of weeds. 

After a large correspondence, the question, what are our worst 
weeds, seems fairly well answered for all portions of our country. It is 
now my intention to issue sets of the worst hundred of these peats of the 
farm and garden, to be followed in the near future by parallel collections 
of the seeds of the same species. In an extended lal>or of love, as this is, 
the writer feels justified in asking all botanists and others who look with 
favor upon the enterprise, to kindly express by postal card their approval 
or more substantial words of encouragement. The collection, while more 
particularly designed for the botanists, horticulturists and agriculturists 
of the agricultural colleges and experiment stations, will, it is confidently 
hoped, fill a place in any herbarium not before occupied. The list of 
species will be made up from the scores of reports of botanists in all parts 
of the country upon their twenty worst weeas and will include the most 
pestiferous plants of the various regions of the United States. The price, 
not yet fixed upon, will be not far from eight dollars for the first century. 

Byron D. Halsted. 

Rutgers College, New Brunswick, N, J. 



i 
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NOTES AND NEWS. 

MssBRa £^18 and Everhart write about an interesting Coprinus, in 
the Micro$oope for May, which forma sclerotia. It was found t>y Mr. F. 
W. Anderson in Montana. 

One hundred new species of North American fung^ are described by 
Messrs. Ellis and Everhart in the Proceedings of the Philadelphia 
Academy of Sciences for July. They are mostly pyrenomycetous forms 

A REVIEW of the works on lichenography appearing in 1889 is given 
bv M. I'abb^ Hue, and a similar notice of papers on vegetable anatomy by 
M. Leclerc du Sablon in a recent number 01 the Revue g^n^ral de Bot- 
anique (ii. 404, 412). 

Henry L. Bolley, assistant botanist in the Indiana Experiment 
Station for the last two years, has gone to Fargo to assume charge of the 
botanical work in the North Dakota University and Experiment Station, 
recently organized. 

Herbert J. Webber, for some lime assistant in the botanical depart- 
ment of the University of Nebraska, and author of the Flora of Nebraska 
recently published, has been appointed assistant in the Shaw School of 
Botany at St Liouis. 

Prof. C. R. Barnes has been entrusted with the revision of Dr. 
Gray's Field, Forest and Ghirden Botany. The work will be extended to 
include the range of States west of the Mississippi, Tennessee and the 
higher portions of the Southern States. It is expected that the revision 
wfll be completed by the close of 1891. 

A DESCRfFTiVE accouut of the UstilaginesB of Denmark has been pub- 
lished by E. Rostrup in the Fedkrjft udgivH aj den botaniske Forening in 
Copenhagen, 1890 (pp. 117-168). Twelve genera and sixty seven species 
are given, with four genera and seven species of the closely- related 
Protomyces group. 

An ADMIRABLE ARTICLE on the domain and condition of vegetable 
patholo^ in America, by B. T. Galloway, appeared in the American Oar- 
den for October. It treats an important sutnect in a comprehensive and 
incisive manner, and should be productive of its better understanding by 
the general public to whom it is addressed. 

Dr. J.T. Bothrock has arranged a biological expedition to the West 
Indies and Yucatan, to spend the months of November, December and 
January in those countries. The party is provided with an excellent 
ship, furnishing abundance of storage room for each, and is limited to 
eight Mr. A. 8. Hitchcock goes with the company in the interest of the 
Missouri Botanical Garden. 

In an article on the tannin of Compositse (Bev. g^n. de Bot ii. 391) 
M. Lucien Daniel concludes that the greatest quantity of astringent sub- 
stances is to be found in the leaves; after them in the order of their rich- 
ness in these suk)stances are the capitula, the stems, and, lastly, the roots. 
Young roote are less rich in tannin than mature ones, but the reverse is 
true of stems. The spcoies of Oynarocephalse are richest in tannin ; the 
Cichoriace» are poorest The tannin does not play the r6le of a reserve 
food. 
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Ths Dutch Society of Bciences at Haarlem invite research on a wide 
range of subjects, includine the following : Methods of obtaining and 
fixing new varieties in cultivated plants; r6le of bacteria in filtration 
of potable waters through a layer of sand ; bacteria and azotized com- 
binations in the soil ; hiding after grafting. 

The third annual meeting of the Western Society of Naturalists was 
held at Purdue University, La Favette, Ind., Novemtler 12 and 18. The 
president, Dr. Ohas. K Bessey, could not be present, but his address upon 
the relation of scientific training to general culture was read. The dis- 
cussions of the meeting were chiefly devoted to the subject of the presi- 
dential address, the kind and amount of scientific training to be required 
for entrance to college, the relation between investigation and instruction, 
and matters of technique, such as the exhibition or description of appa- 
ratus, imbedding, clearing, and staining processes., etc. ProL 0. R. Barnes 
acted as president, with Dr. J. S. Kingsley as secretary and Prof. Stanley 
Coulter as treasurer. The next annual meeting will be held at St Louis, 
with the following officers : Prof. John M. Coulter, president ; Prof. C. W. 
Hargitt, vice-president; Dr. J. S. Kingsley, secretary ; Prof. B. P. Coltoo, 
treasurer. 

Dr. Julius Wiesnbr propounds in the Berichte der deutachen 
botanischen G^esellschaft (viii. 196) an entirely new theory of the con- 
struction and growth of the cell wall. Starting with the premises that 
within the organism living material arises only from living, or under the 
direct action of living material, fcnd that there is no other mode of origin- 
ation (Neubildung) in the organism except division, he argues that it fol- 
lows as a logical necessity that the protoplasm, which is a verv complex 
structure, can only reproduce itself by division. From this it follows that 
the living substance of plants (in which he would include the growing 
cell wall) must consist of minute organized individual particles which 
have the power to divide, to grow and to assimilate. These simplest 
elementary orfi;ans of the cell he designates plcuomet. These plaaomes 
are aggregated to form the organs of the cell in very much the same way 
as cells are aggregated to form tissues. The growth of any part of the 
cell is dependent on the production of new plasomes by division and on 
the ^owth in mass of each plasome, which he refers to the physical laws 
of diffusion and absorption, and to the subsequent assimilation of the 
materials so gained. The tensions in the cell are set up during the 
ffrowth in volume of the cell, just as they are in organs composed of cells, 
by the unequal growth of certain parts. So, for instance, the tension of 
the cell wall is due to the collective pressure of the cytoplasm. ''As the 
molecule is the last form-element of the dead substance, so the plasome 
forms, according to my conception, the last form-element of the organism 
possessing the attributes of life.'' Dr. Wiesner promises a more complete 
exposition of his theory in a future publication. 
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Nttes 01 the deTelopneit of Tnbiliaa eyliidriea and allied 

species of Myxonycetes. 

GEORGE A. REX, 

That part of the life cycle of the curious and ever inter- 
esting Myxomycetes, which includes the formative Plasmod- 
ium and its subsequent stages of development into mature 
sporangia, has been the subject of extensive physiological 
study in the laboratory, but has been as yet but little consid- 
ered by the systematists. 

Notwithstanding the anomalous character of the origin 
and development of these marvelous organisms, their gen- 
eric and specific limits are practically well defined and ap- 
parently as stable as in any other natural group. This is 
essentially true, even though the sporangia of the mature 
Myxomycetes manifest a well marked tendency to variation 
of form, color and structure which seems to characterize 
some genera especially, while only exceptionally found in 
others. 

Excessive as this variation is in some cases, it may be 
found by careful field, work or by an analysis of a large 
number of specimens to fall within specific lines, and to be 
due mainly to local external influences. 

Many causes operate to produce these results in the ma- 
ture sporangia, the most active being the varying or extreme 
degrees of temperature and atmospheric moisture to which 
they are exposed. During a period of several days of great 
warmth combined with great humidity, the plasmodium will 
develop rapidly and multiply with wonderful exuberance, 
causing the resulting sporangia to lose their possibly simple 
normal character and become clustered, distorted or plas- 
modiocarpous in form. Climate, the season of the year, or 
what may have practically the same eflfect, the altitude of 
habitat, will cause a diflTerence in the time of development 
from Plasmodium to maturity, of from twenty- four hours in 
some cases to nearly a week in others, with a corresponding 
diflference in results. 

As a familiar example of this, Hemiarcyria clavata de- 
veloped in the hot days of July and August will erect quickly 
into scattered, globose, long-stiped sporangia which rupture 
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immediately as they dry, leaving scarcely a vestige of a re- 
ceptacle, while the same species late in October will develop 
closely aggregated, obovate, almost clavate sporangia, nearly 
sessile or with quite short stipes, which rupture slowly several 
days after maturity, leaving a very deep funnel-shaped re- 
ceptacle. 

Among the Calcareae, the amount of lime in solution 
available for the use of the plasmodium will greatly influence 
the degree to which lime granules are found in the capillitium 
and sporangium walls, thus producing great apparent varia- 
tion in structure. Careful examination in these cases, how- 
ever, will show that the essentials of structure are the same, 
and the amount of lime only a variable and non-important 
factor. 

In the plasmodial stage of the Myxomycetes, however, no 
such tendency to variation exists, and the plasmodium of 
every species which I have observed is unvarying in color 
and other physical characters. It is true, the normal color 
mav be temporarily affected by adventitious coloring matter 
picked up by the plasmodium during its amoeboid wander- 
ings and absorbed into its mass, but these particles are soon 
excreted or deposited, and have no permanent influence. 

To cite a few of the familiar and better-known species out 
of many which could be given : Fuligo varians always de- 
velops from a rich yellow plasmodium, Dictydium cernuum 
from a purple-black, Leocarpus fragilis from a reddish orange, 
Chondrioderma floriforme from a gray or drab, the Arcynas 
and many others from an uncolored or white plasmodium, and 
so on without any exception that I have noted. 

The question of the constancy of the color changes in the 
stage following the plasmodial, that of the differentiation and 
development of sporangia, is more difficult of determination, 
because it is a progressive stage, one of variable duration, 
and one susceptible to external influences. Nevertheless, I 
believe it to be equally true that the color of the correspond- 
ing stages of development of the individual sporangia, from 
Plasmodium to maturity, is always the same, varying only in 
duration and intensity according to local conditions. 

If this view be strengthened by further observations, it 
can not be doubted that a knowledge of the color and char- 
acter of the Plasmodium, and of the color changes in the 
transitional period from the plasmodic to the mature stages 
of the Myxomycetes, is of diagnostic value, and may, under 
certain conditions, be essential to the correct determination 
of species and their relations to each other. 



1890. J BOTANICAL GAZETTE. 317 

The following observations upon Tubulina cylindrica 
(Bull.) and allied species are given as a contribution to their 
Ufe histories, with special reference to the points above noted : 

Tubulina cylindrica, as found in the eastern part of the 
United States, varies greatly in external appearance. By a 
careful examination all mature specimens^ including unusual 
forms or variations, found in this area, may be separated into 
two groups by their external differences only. These dif- 
ferences, however, relate only to such characters as density 
and color, which, in the mature sporangia, have no essential 
value as points of specific difference, the sporangia of the two 
groups being morphologically the same. 

During the summer of 1889, while in the Adirondack 
mountains, N. Y., I had the opportunity of observing the de- 
velopment of typical examples of each of these forms from 
the Plasmodium through all the intermediate stages of growth 
to maturity, under similar local conditions. I had previously 
noted developmental differences, but on the present occasion 
the forms under comparison grew simultaneously on adjoin- 
ing logs, thus having the same relative conditions of temper- 
ature, atmospheric humidity and moisture of subjacent log 
surface to influence their growth. Both forms originated from 
a white or uncolored plasmodium, but from this point the cor- 
responding stages of differentiation and erection of the re- 
spective sporangia to complete development and maturity 
were notably different in color and character. 

The contrasting external character of mature specimens 
of these types may be described as follows : 

Form no. i is composed of an aggregation of cylindrical 
sporangia, sessile, standing on a common hypothallus, indi- 
vidual sporangia either free or united wholly or in part by 
their walls, apices rounded or conical, very fragile in struct- 
ure, breaking at the slightest touch, light brown or chestnut 
brown in color. This is the type of the common Tubulina 
cvlindrica (Bull.) and is found probably in all parts of the 
United States. 

Form no. 2 is an sethalium composed of an aggregation 
of cylindrical sporangia becoming many-sided by mutual 
pressure, Sessile, standing on a common hypothallus, always 
(or with rare exceptions) united the entire length of the 
sporangia, the apices flattened, making in continuation a 
nearly plane and vernicose surface of considerable density of 
structure, dark brown or umber in color. The entire struct- 
ure of the sporangia of this form is markedly denser and 
darker than m the other. I have as yet found it only in the 
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mountain regions of New York or Pennsylvania. The spores 
in both forms are practically the same, the only difference 
being due to the thicker and darker epispores of form no. 2. 
The epispores are similarly sculptured, showing characteris- 
tic irregularly meshed reticulations under a high power. 

The differential stages of development of the two forms 
from the plasmodium, showing the color changes, may also 
be tabulated as follows : 

Form no. i originates in an uncolored or white plasmodium, 
erects into bright rose or strawberry red immature sporangia, 
and then shades into the liffht-brown or chestnut-brown color 
of maturity. 

Form no. 2 originates in an uncolored or white plasmo- 
dium, erects into dark raspberry or mulberry red immature 
sporangia and then shades into the dark brown or umber 
color of maturity. 

These comparative differences in color appeared in all 
cases which I have had the opportunity of observing. In in- 
dividuals of the same type the color varies only in intensity 
or brightness, not in tone, according to the degree of moistiu'e 
present in the atmosphere or in the substratum. An excess 
of moisture, such as may be caused for instance by heavy 
rains falling upon the immature sporangia of any of the 
Myxomycetes, will render them dull and lifeless in color, im- 
parting a faded or washed-out appearance. 

A correct appreciation of color distinctions depends so 
largely upon the personal equation of the observer that I 
feel conscious that the foregoing changes may not have been 
sufficiently described, but the point desired to be specially 
noted, is that each of the above forms, and those yet to be 
described, has a distinct series of color changes which char- 
acterizes its immature period of growth. The differences in 
development just noted would be better appreciated if seen 
than described, and, considered in connection with the con- 
spicuously different external appearance of the two forms, 
will justify the belief of a physiological specific distinction 
between them. At the same time these forms are morpho- 
logically similar, and as sufficient herbarium characters avail- 
able for classification in separate species .are lacking, they 
will probably still be referred to the same species by system- 
atists. 

It seems fitting that the developmental history of the fol- 
lowing species, allied to Tubulina cylindrica, should also be 
recorded with it : 

Tubulina stifitata B. & C. This species originates from 
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an uncolored or white plasmodium, erects into salmon or 
bufT colored immature sporangia, and then shades into the 
chestnut umber color of maturity. 

This species is not always stipitate, although it was so de- 
scribed by Berkeley. Sessile specimens are not uncommon, 
and it> many instances they are found associated with others 
which are stipitate or sub-stipitate, all having the same small, 
characteristic spores. 

Si-phaftychium Ca5/^ry/ Rostf ki. This species originates 
from an uncolored or white plasmodium, erecting into imma- 
ture sporangia of a dull gray, tinged with sienna color, and 
then shades through various tones of sienna brown to the dark 
brown or umber of maturity. 

A large aethalium of this species approaching maturity 
suggests a curious and striking similarity in color to a beau- 
tifully browned roll or loaf of bread, and as it generally grows 
upon the surface of a moss-covered log, it makes a conspic- 
uous object. 

Although the necessities of a systematic arrangement 
apparently led Rostafinski to place the genus Siphoptychium 
in his order Columelliferae, it undoubtedly bears a closer re- 
lation to the genus Tubulina than to any other, and should 
be classified with it or near it. The spores are of the char- 
acteristic Tubulina type, with the epispores sculptured with 
an irregularly meshed reticulation. The sporangia much 
resemble externally those of Tubulina cylindrica (form no. 
2), but differ from them in being provided with a central 
tubular columella from which radiate a few threads or tub- 
ules, like stays connecting it with the walls of the sporangia. 
By a careful examination it maybe seen that these columellas 
and radial tubules are apparently the remains of individual 
sporangia aborted in the course of the evolution of the 
genus, and are not of the same character as the columellas 
and threads of other members of the Columelliferae. In par- 
tial corroboration of this view, may be cited the fact that 
acthalia of Siphoptychium are found, in which from one-third 
to one-half of the component sporangia lack both columellas 
and connecting threads, resembling so far the genus Tubu- 
lina. 

Moreover, I have in my possession a specimen of Tubu- 
lina cylindrica (form no. i), m which can be seen a number 
of sporangia which have either vertical membranous septa 
or threads crossing from side to side. There are also a lew 
contracted or aborted sporangia which serve as columellas, 
in the center of larger ones, to which they are united with 
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threads or tubules, indicating an evolutionary approach 
toward the genus Siphoptychium. 

For these structural reasons, and also by reason of analo- 
gous development, the genus Siphoptychium, notwithstand- 
ing its present position in the classification of its author, has 
been treated in this paper as allied to the genus Tubulina. 

Philadelphia, 



Notes upon PeronosporesB for 1890. 

BYRON D. HALSTED. 

• 

The season just closing has been a moderately wet one 
in New Jersey, but the excess of rainfall did not equal that 
of last year. This statement that we have had two succeed- 
ing wet years is an important one in this connection. All of 
the ordinary forms of the order Peronosporeae have been 
abundant, and only a word will be said of a few of the lead- 
ing species, as there are a number of new hosts for old forms 
and some species new to America to be herein recorded. 

Phytafhthora infestans D'By., causing the wet rot of the 
white potatoes, has been most strikingly destructive this 
autumn, especially in the southern counties of the state. So 
abundant has it been that thousands of acres that otherwise 
would have yielded a large crop will not be dug at all. 
Slices of the rotting potatoes placed in moist chambers de- 
veloped the conidiophores and spores in four hours. This 
gives some idea of the rapidity with which this fungus runs 
its course, always a surprise as well as source of dismay to 
the growers. 

The Phytofhihora Phaseoli Thax.y first found last season 
by Dr. Thaxter in Connecticut, has been frequently looked 
for but not obtained upon any sort of cultivated bean. This 
new member of the small genus may as yet be quite local in 
its range, but is expected in sight at any time. 

Plasmofara viiicola (B. & C.) Ber. & DeT., has been 
abundant upon the grape. In one vineyard where hundreds 
of clusters had been ruined by this mildew, after a long 
search none could be found upon the leaves. This is so un- 
usual that it is worthy of notice. In this connection it may 
be said that specimens of succulent galls of the stem and 
leaf-stalks were sometimes found completely covered with 
the Plasmopara, while other parts were entirely free. This 
indicates that the soft gall tissue furnishes better conditions 



1890.] BOTANICAL. GAZBTTB. 32 1 

for the growth of the mildew than the ordinary stem or leaf. 
The same mildew has been common upon the Ampelopsis 
tricuspidata, causing the portions of the attached leaves to 
turn a rich red upon the upper side as if prematurely 
ripening. While at Liberty, New York, the Flasmopara 
was found in abundance upon a cultivated plant of Ampe- 
lopsis quinquefolia growing upon a trellis with no grape vines 
or other Virginia creeper planfs within a long distance. No 
signs of the mildew were upon the fruit. A few plants 
growing upon the ground in a wood lot at Cold Spring Har 
Dor, Long Island, had nearly every leaf attacked, and here 
as noted for the A. tricuspidata the foliage had turned in 
early July to a beautiful rich red color. The coloration was 
so strong and constant that it served as a guide in collecting 
specimens. 

Abundant specimens of Plasmopara entospora Schroet. 
were found in early May upon Erigeron Canadense, which 
was the first time the writer had succeeded in taking this 
peculiar and abbreviated species. 

Plasmopara Geranii (Pk.) Berl. is becoming the most 
common species in the vicinity of New Brunswick, especially 
upon the Geranium Carolinianum, which it covers in early 
spring. It establishes itself upon the seedlings of this winter 
annual in late autumn. No oospores seem to form in this 
host and there is no particular reason for their presence as 
the mildew passes the winter in the tissue of the host which 
is better than in the form of oospores. 

Bremia JLaciucce Regel (Peronospora gangliformisD'By.) 
was abundant upon Lactuca Canadensis in some parts of the 
state, and weakened materially the vigor if not shortened the 
life of this weed. However, in the greenhouses it worked 
some damage to the lettuce crop dunng the winter months. 

Peronospora parasitica D'By. has a list of a score of 
hosts all in the same order (Cruciferae). It was found in 
early spring particularly abundant upon Cardamine hirsuta 
and C. laciniata. On May 17th, it was met with upon the 
leaves of Hesperis matronalis and several times afterwards 
upon the same host, which as far as determined is a new one 
to America. In like manner on June 4th it was taken upon 
many of the outer leaves of the common cabbage. No 
mention of this host is made by American writers upon the 
order. 

Peronospora Viol<B D*By. did not prove so destructive 
to the cultivated violets as was feared last winter, and dis- 
eased plants from* several greenhouses fail now to confirm 
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any suspicions that the prevailing trouble is due to a Pero- 
nospora. It is only fair to give the Peronosporas in particu- 
lar, and as a whole, their dues. 

In this connection it may also be noted that while last 
year there was a fair abundance of the rare Peronospora 
Cubensis B. & C, that ruined the crops of hot-house cu- 
cumbers in this locality and^ was found upon field-squash, 
pumpkins and cucumbers generally, during the present 
season it has almost failed to appear. This is a surprising 
fact, for with the wet season it was predicted that this Per- 
onospora would be widespread. No oospores have yet been 
found and their absence in a species that preys upon short- 
lived annuals in our climate may help to explain the coming 
and going of this shy mildew. 

Peronospora effusa Rabenh. was to be found quite gen- 
erally upon the cultivated spinach, but it was not the cause of 
the most serious of the fungous troubles of that crop. 

Perofiosfora FicaritB Tul., which is recorded upon several 
crowfoots, was met with May 6th abundant upon an appa- 
rently new host, namely, Ranunculus abortivus and with 
oospores. 

Peronospora alia Fl. heretofore has only been recorded 
upon Plantago major and P. lanceolata. During Mav and 
June it was unusually abundant upon Plantago Virgloica, 
causing the plants to become dwarfed and turn of a sickly 
yellow. Oospores were present. 

A Peronospora new to this country is P, obovata Bonord, 
found upon Spergula arvensis at Liberty, N. Y. Unlike 
most members of the genus, this prefers the stem of the 
host, and appearing in patches of an inch or less in length, 
it often weakens the stem so much as to cause it to bend. 
In like manner it often appears upon a few of the peduncles 
of the loose inflorescence, causing the infested portions to 
thicken and remain shorter than the normal ones. On ac- 
count of this habit it is easy to detect the presence of the 
mildew. Another sign of the Peronospora is quite constant 
upon all old infested spots ; it consists in the development of 
a black mould {Macrosporium parasiticum Thiim.), which 
appears nowhere else upon the host, and seems to be strictly 
parasitic upon the mildew. This matter will receive further 
attention as time aftbrds an opportunity. The species is par- 
ticularly well named, as the conidia are distinctly obovate. 
The oospores are much like those of other species and not 
characteristic of this one. It may be said in passing that 
with the Peronospora there is usually upon the same host 



1890.] BOTANICAL GAZETTE. 323 

an abundance of Puccinia Sfurgul<B DC, a species of rust 
not before recorded in this country. The host, a European 
plant, is as yet only locally known as a pestiferous weed, and 
thus there are at least two active fungi which probably came 
with it from abroad, and we trust will tend to check its spread 
in America. 

Perhaps the most interesting of the peronosporaceous finds 
during the year has been that oi Peronosfora 7?«WRabenh., 
seen first on May 27th sparingly upon Rubus occidentalis in a 
garden near New Brunswick, and afterwards (July ioth-20th) 
in abundance upon Rubus villosus var. humifusus at Cold 
Springs Harbor, Long Island. Upon the downy under sur- 
face of the black-cap leaves the Peronospora is not conspic- 
uous, in fact, the species was found by accident while search- 
ing with the microscope for the cause of a peculiar curling 
and browning of the leaves. In appearance, on the other 
hand, the attacked foliage of the R. villosus is quite striking, 
having a rich red discoloration of the upper surface, as if 
ripening, a fact that has been mentioned above for P. viticola 
upon the leaves of the two Ampelopsis hosts. 

The Peronospora obovata we can welcome, as it preys 
upon a weed, but with the species upon the genus Rubus it 
must be otherwise. As vet we have not suffered from it, but 
only recall the nature of the close kin of this mildew and 
bear in mind the fact that all the genus Rubus are so nearly 
related that when one is attacked by rust or anthracnose, 
all are liable to suffer, and it becomes evident that in Pero- 
nospora Rubi we mav have a serious enemv to our blackber- 
ries, raspberries and blackcaps that could add a heavy load 
to the already great burden of plant diseases that the small 
fruit grower is forced to bear. It is in such cases as this that 
a law for the destruction of fungi could be operative and 
effective. It may be that the Rubus Peronospora is only to 
be found in a few places, and therefore could be exterminated 
at little expense. But when once it has spread through the 
fruit gardens it will be an enemy demanding attention like 
the one upon the grape. 

Of the genus Cystopus only a brief note is called for here. 
Until very recently the oospores of Cystopus Ifon:oe<B^i>andur' 
ai(B Farl. have been looked for in vain. As Dr. Farlow pre- 
dicted, they were found in the stem of the host. During the 
present summer, while in the field studying the diseases of 
the sweet potato, this white mould was found abundant upon 
the leaves, but in no case were the oospores met with upon 
this host. In adjoining fields of corn, however, large quan- 



324 BOTANICAL. GAZBTTB. [December, 

tides of Ipomoea pandurata were found with all parts distorted 
almost out of recognition with galls in which the oospores 
made up the greater part of the swollen masses. 

Mycologists and others are welcome to specimens of the 
various species mentioned in these notes. 

Rutgers College, 



Notes on the flora of the Lake Superior region. IV. 

E. J. HILL. 

At Tower I found my first specimen of Geum macrophyl- 
lum. It is by no means common in our region. Wheeler 
and Smith say of it for Michigan : '* Rare or not at all in the 
Lower Peninsula." Upham states that it is abundant north 
of Lake Superior, where Agassiz also gives it in his work on 
Lake Superior. It has been found by Dr. Vasey in northern 
Illinois. 

Pretty forms of Circaea alpina were seen in its character- 
istic localities. The flowers were tinged with red. The 
pedicels of the flowers and the rachis of the raceme were 
thickly covered with glandular hairs. Reddish flowers are 
known to occur in this species, and it seems to approach in 
this respect its congener, C. Lutetiana. 

In the wet grassy grounds, and open grassy woods, was 
obtained a somewhat unusual form of Campanula aparinoides. 
It first attracted attention by the color of the flowers and 
their large size for the species. All were bluish-white, 
changing to a decided blue on drying. Plants seen about 
Chicago are nearly always white, though some are tinged or 
faintly striped with blue, and also become more deeplv col- 
ored as they dry. The corolla of the Minnesota specimens 
was from three to four times the length of the calyx lobes. 
The stems were of ordinary height, but freely branched in a 
paniculate manner. Nor are the stems of the plants found 
in this vicinity simple, as they are described in many of our 
books ; they are really branched, and bear a single flower at 
the end of each leafy branch that is from two to six inches 
long. This ends in a slender peduncle, but it is provided 
with leaves like those of the main stem, diminishing in size 
as the flower is approached. But the branches do not often 
divide, and the stem is racemosely branched. Wood is more 
accurate in the description of the plants as I find them, since 
he characterizes the stems as '* branched above." In the 
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specimens from Minnesota the ultimate branches bear termi- 
nal flowers, as is the case with those found here. The base 
of the corolla, as well as that of the filament, is copiously 
supplied with long hairs, somewhat reflexed in the Minne- 
sota plants, though they are commonly horizontal. * I do not 
find these hairs mentioned in our descriptive botanies, nor in 
the Synoptical Flora, although they do mention the hairy style 
and its adaptation to the collection of pollen. Mention is 
also made of the dilated bases of the filaments. Yet the 
hairs are a noteworthy feature and have been frequently re- 
ferred to, especially in connection with the structure of the 
flowers for cross fertilization. They project from the mar- 
gins of filaments, interlocking and closing the free spaces 
remaining between the bases of the filaments, or ** triangu- 
lar valves," as they are called by Sprengel and Hermann 
Miiller. This is rather from their shape in C. rotundifolia 
and other European species, for in C. aparinoides they can 
hardly be called triangular, but only a little dilated. They 
were called scales by Linnaeus' or his pupil, Hall, and were 
mistaken for nectaries, surrounding the base of the style, 
each bearing a filament at its top. 

In the clearings and newly cultivated fields Physalis 
grandiflora attracts the eye with its large flowers of the 
purest white. They sometimes measured more than two 
inches across. The corolla is shallow, saucer-shaped, its 
border nearly entire. It is a plant worthy of cultivation as 
an annual, though it has one disadvantage, the flowers not 
being so prominent as their large size would suggest, being 
somewhat obscured by the large overshadowing leaves. 

Spiranthes gracilis was frequent on some of the moist 
hillsides, partly covered with shrubs and seedling trees, in 
the partial shade of which it grew. It had one peculiarity a 
little singular to my experience with the plant in flower, since 
nearly all the plants had a tuft of fresh radical leaves, five or 
six in number. As generally found, it is necessary to look 
over several individuals to And an occasional specimen with 
a radical leaf or two in this condition at the time of flowering. 
I once met with it in this state of growth near Whiting, Ind., 
but the leaves were not so mafiy, though nearly every plant 
bore some which were fresh. 

Several kinds of Potamogeton were obtained in Vermilion 
Lake and its affluents. In the lake P. perfoliatus, var. lan- 
ceolatus, was one of the most common. P. pectinatus was seen 

^Tht NecUriet of Flowen, FondamenU botanica. Tome I. p. 276. 
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less frequentiy. P. heierofhyllus Schreb., or what seems to 
be that, the plant being of very large size, was plentiful in 
some places, evidently the P, gramineus Fries. <, var. maximus 
Morong, found there also by the botanists of the Minnesota 
Survey in 1886. There are characters which ally it to P. 
Zizii, and it appears to be intermediate in its characteristics. 
It approaches in size P. lucens, the stem often bein^ five or 
six feet long when the water is deep. They are also very 
branching above, and with leaves exceedingly numerous. 
They are all very large for P. heterophyllus, except some of 
the floating ones, which are also large in some specimens, 
and with long slender petioles when floating. The sub- 
merged leaves are rather thin in texture, tapering below, as 
is usual in the species, the uppermost lacking the coriaceous 
and shining look of those usually found on stems of P. Zizii 
and sometimes P. lucens. The fruit is also uncommonly 
large and when mature more rugose than in P. heterophyllus, 
which is generally smooth. It is also more inclined to have 
a keel, as in P. lucens. The fruiting spikes are an inch and 
a half to two inches long, the ripened fruit somewhat scat- 
tered. In typical P. heterophyllus the spikes are commonly 
about an inch long, cylindrical and densely fruited, while in 
P. Zizii and P. lucens they are more as in these specimens, 
long and with fruits more lax. The var. maximus not being 
recognized even as a synonym in the Revised Manual, there 
is some doubt where to place these plants, since they are 
at quite a remove from the typical species, and so marked as 
to deserve some distinction. I have nowhere seen such 
large specimens of this species, though finding some with 
long slender stems, with few leaves, m the small lakes in 
western New York. The var. graminifolia often has an 
elongated stem, but not branching as in this case. Thev' 
also show that there are links, quite closely connecting P. 
heterophyllus and P. Zizii, and not very remotely P. lucens, 
though placed in a diflerent section. This is also apparent 
by the shifting of P. gramineus, var. ( ?) spathulseformis, over 
to P. Zizii, and the making of P, lucens^ var. minor Nolte, a 
synonym of the same species. And I have also found in the 
shallow ponds of this vicinity P. lucens with green emersed 
leaves, a condition that may to some degree be accidental by 
the lessening of the depth of water where they grow in the 
drier seasons, though proximity to Lake Michigan prevents 
it falling beyond a certain stage, the water being maintained 
at the level of the lake by seeping through the sand, or even 
rising and falling with the winds as they drive the waves to 
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or from the shores. In such cases the uppermost leaves are 
^reen and rest upon the water, the immersed ones shining, 
all usually coriaceous and with short petioles. 

P. pusillus was detected in pools, and in East Two Rivers 
the related species P. mucronaius Schrad. P. Pennsyl- 
vanicus was common, some specimens of which, taken from 
West Two Rivers, had the immersed leaves 7-nerved, the 5- 
nerved being the usual kind* In the same stream P. rufescens 
was frequent, and the species rather rare at the west, P. ob^ 
iusi/olius Mert. & Koch. It was the first time I had met with 
it in its place of growth. The stems were quite robust, from 
two to three feet long ; the leaves very uniform in length, or 
about three inches, acute or acutish, giving it the appearance 
of small-leaved forms of P. zoster crJ otitis Schum. It was 
fruiting abundantly, maturing from 12 to 22 nutlets in oblong 
capitate spikes, half an inch in length, on peduncles fully 
three times as long. These peduncles, long as compared with 
the length of the head, I have noticed in specimens from the 
east by exchange, and the descriptions err by limiting them 
to about the length of the head. This is as far west as it 
seems to have been reported in our limits, unless recently 
found, though found about as far north, in Gratiot Lake, 
Keeweenaw Peninsula. Prof. J. C. Arthur had previously 
found it, with most of those already mentioned, in the same 
locality as seen by his *' Report on botanical work in Min- 
nesota for the year 1886."' 

Another aquatic is worthy of mention, a form of Sagiitaria 
variabilis Engel., with floating leaves, found in the same 
stream. Prof. Arthur also collected it from this locality. It 
does not seem to be mentioned in the text-books, or in the 
botanical works of Engelmann, though he gives a variety 
fluitans for S. heterophylla and S. calycina. In appearance 
it is considerably different from the common kind, but hardly 
varies from the type except in this respect : the anthers are 
about the length of the filaments, rather broadly oblong; 
bracts 3 to 4 ; lower whorls of flowers sometimes dioecious ; 
leaves sagittate, resting on the water, the round, slender 
petioles too weak to stand erect when removed from the water, 
to whose depth they correspond in length, those at Tower be- 
ing from 2\ to 3 feet. The scapes are also slender, but sup- 
port the flowers and fruit above the water. I have occa- 
sionally seen it in other places, as about Chicago, but not in 
flower or fruit. It was not uncommon in the stream. It may 
deserve the varietal distinction fluitans, unless it has had 

* Oeolofflcal and Nataral HUtory 8u nrej of lUnneaoU, Bulletin No. S, St. P«al, 1887. 
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some other designation, for I have met with it often enough 
to look upon it as constant. 

There was one feature of the flowers of this region deserv- 
ing recognition, as it especially attracted my attention. It 
was the brightness of their coloration in hues belonging to 
the red and blue series. This was not noticeable in the yel- 
low series, though it may have been because the shades of 
yellow are not so varied or striking. There was also a ten- 
dency in white flowers to become pink, or show some tinge 
of color, of which examples have been given. The familiar 
rieds, pinks and purples of the flowers at home were more 
deeply shaded, and so of the blues and violets, or any inter- 
mediate hues. Though inclined to ascribe this to a northerly 
latitude, since it is known to be the case with plants in moun- 
tain regions and high latitudes in Europe, as in the Swiss 
Alps and Scandinavian Peninsula, it may not be safe to do 
this from the experience of a single season or the observations 
of a few days. It did not attract attention in the plants of 
the Saguenay observed the year before, nor was it noticeable 
along the south shore of Lake Superior. But the Sague- 
nay country is rather rainy or foggy, and differs in this re- 
spect from the drier air and brighter sunlight of Minnesota, 
with sufiicient moisture to keep plants in healthy conditions 
of growth, but under clearer skies. And I have experienced 
more of cloudy weather along the southern shore of Lake 
Superior, though essentially in the same latitude ; and there 
is apparently more moisture in the air and a lessened bright- 
ness of the sunlight, the winds from the lake, as they come 
across it, bringing with them clouds if not rain. 

Experiments and observations in regard to the coloration 
of flowers and the causes of their variabilitv have led to some- 
what varied or even contradictory conclusions, but they may 
throw some light on what was observed in this case. Ililde- 
brand has considered the question in a treatise on the colors 
of flowers.^ As direct causes of the formation of different 
colors, climatic relations, or the influence of light and tem- 
perature, are mainly considered. And it is these relations as 
they bear on the formation of colors other than green which 
form the subject matter. From the observations and experi- 
ments of Sachs and Askenasy the influence of light in the 
formation of these colors was seen to be verv variable, with 

ml ' 

•Die Parben derBltiten in ihren Jetzigen Variation und frQheren EDtwlckelimg. too 
Dr. Fried rich Hildebrand, Leipzig, 1879. The oonolasions aa they relate to our tattject are 
mainly embodied in pp. 47-57, where experiment* of Sachs and Azlcenaiy are dlaeoaaed 
and from which the references to their invettigatlons are chiefly taken. 
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the exception of yellow, which was constant under the dif- 
ferent conditions of experimentation. The experiments were 
more with plants in the contrasted conditions of light and 
darkness than in different degrees of intensity of light, though 
the latter was also considered. Sachs concluded that when 
other conditions of growth are normal, light has little to do 
with the formation of the colors of flowers. He says : '*As 
long as suflicient quantities of assimilated materials have 
been previously accumulated, or are produced by green 
leaves exposed to light, flowers are developed even in con- 
tinuous deep darkness which are of normal size, form and 
color.* Hildebrand remarks to the same effect, that the in- 
fluence of light is intimately associated with the nourishment 
of the flower by stored up food, as seen in the case of bulbous 
plants, and the experiments of Askenasy with flowers devel- 
oped on branches severed from the parent stock, which were 
sometimes of normal color. ** From these few examples," 
he continues, '* we see that light exerts an exceedingly varied 
influence on the formation oi the blue and red colors in dif- 
ferent plants, but whether this influence would be shown in 
the same way under all conditions among similar plants must 
be held in doubt."* His final conclusion is that in order to 
develop definite colors plants are inherently disposed to re- 
ceive this influence, some for the development of one color, 
others for another ; some plants in one definite direction, 
others in another, while in still others the susceptibility to 
vary may lead Ihem in one direction as well as another, its 
usefulness to the plant determining what line of color-varia- 
tion will be taken and ultimately fixed.* 

De Lanessan devotes some attention to this question in an 
article in Baillon's ** Dictionaire de Botanique,"^ referring to 
Askenasy as well as to others that light has a direct influence 
on the formation of colors in plants besides the green. The 
few cases which seem to disprove this, of normal colors pro- 
duced in darkness, he thinks may be traced to other causes ; 
that light may be present the moment they are formed, and 
that experiments to prove that colors may be developed in 
darkness should not be confined to a single generation, but 
should show that they are capable of transmission.* Under 
such conditions he is of the opinion that the colors would at 
length disappear. He agrees with the idea that it is the use- 
fulness to the plant which determines their colors, although — 

* Text Book of Botan j, p. 751. Lehrbuch der Botanik, p. 725. 

•I. c. p. 51. • 1. c p. 52. * 

' ColoraUon et matl^rei ooloimntet det plantM, 1. c. II, 152. 
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citing Wallace in this connection — ^it may not be due to the 
intensity of the light and heat. 

On the other hand we have the experiments of H. C. 
Sorby, summarized by Vines in his edition of Sach's Text- 
Book, which ^o to show that the intensity of light has an 
important bearing on the case. According to Sorby, ** Ex- 
posure to a greater or less degree of light may produce a 
great quantitative as well as qualitative difference in the col- 
oring matters."^ And in regard to the experiments of Sachs, 
that flowers developed in darkness are colored in much the 
same way as those developed in the light, Vines remarks : 
"Askenasy has, however, found that this is by no means al- 
ways the case, but that the coloration of flowers is in many 
cases much modified or even absent when the plants bearing 
them are kept in darkness. There are not at present suffi- 
cient data upon which to base an explanation of the diversity 
of behavior of flowers in this respect, but it appears to depend 
upon their particular hue. Sorby has observed that the red 
coloring matter of flowers (which is probably identical with 
erythrophyll) is formed in smaller quantity in relatively weak 
than in relatively strong light. "^^ 

These experiments of Askenasy, and to some extent of 
Sachs (here taken from Hildebrand's account of them), were 
to the effect that though in the flowers of Tulipa Gesneriana 
(a bulbous plant), the red color of the cell contents is formed 
just as well in entire darkness as in the light, a smaller 
amount of it was made in the flowers of Tropaeolum majus, 
Cheiranthus Cheiri, Phaseolus multiflorus and Antirrhinum 
majus. And according to Askenasy almost no production 
of color at all occurred in the dark in the flowers of Silene 
pendula ; and in the flowers of Orchis ustulata he found that 
the lower lip had its ordinary color, while the upper lip was 
pure white, and sometimes the entire flowers. Other flowers 
showed a paler color under a less degree of light. Hildebrand 
also mentions what is so often evident, especially in the case 
of fruits exposed to the sun, that the red color is formed 
more on one side than on the other. He continues, "So we 
find that many plants of the plain, if they ascend to where 
they receive a brighter illumination, which is found on moun- 
tains, are colored red, as for example Achillaea Millefolium, 

> Since light is necessary for the discernment of colors, the celerity with which it acts 
chemically in some cases may introduce an element of doubt, that what is seen by means 
of liRht may have been effected in the dark, though the probabilities are that the colors 
were so produced. . 

•Text-Book of Botany, p. 767. 

10 Physiology of Plants, p. 267. 



1890. J BOTANICAL. GAZETTB. 33 1 

while others in this stronger light retain their pure white 
color."'* And in a foot note in this connection he cites 
Hoffman as authority for a change of color in the flowers of 
valerian (Baldrien in German) from flesh color in Germany 
to dark-red in Norway. 

It seems very probable, therefore, notwithstanding this 
diversity of views, that bright skies and a continued strong 
illumination, whether regional or seasonal, may have the influ- 
ence which was marked enough to be observed in Minnesota, 
a conclusion reached before making special inquiry to see if 
it accorded with facts observed by others. And while the 
inquiry has not in every way proved satisfactory, there yet 
is left a strong residuum of belief that the cause originally 
assigned is not without a basis for its support. So, in the 
experiments it was seen that the yellow colors were but little 
affected by varied conditions of light, as was the case in the 
flowers of the Minnesota plants. The subject offers an inviting 
field of inquiry to those who may be located so as to observe 
the plants of the northwest in this respect for a sufficient 
time, and thus reach a more trustworthy conclusion based on 
a longer series of observations. 

Englewood P. O., Chicago^ III, 



Notes on some phanerogams of Central Minnesota. 

CONWAY MACMILLAN. 

The following is a partial record of observations made 
during August, 1890, by the writer, who, in company with 
Mr. E. P. bheldon, of the University of Minnesota, studied 
the flora about Gull lake, Cass Co., and in the immediate 
vicinity of Brainerd, Crow Wing Co., Minn. 

Brasenia feliaia Pursh. — This plant is occasionally found 
in the northern part of the state, extending southward to 
Minneapolis, but is always rare or local. It grows luxuri- 
antly in Irving Chase lafce, twelve miles west of Gull lake, 
and, in a dozen other small forest lakes of the immediate 
neighborhood, is the most prominent plant. Apparently it 
excludes from these waters the white water lily (Nymphaea 
odorata) and tends to drive out the common pond lily 
(Nuphar advena). 

»M. cp^fiO. 
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Cleome iniegrifolia Torr. & Gray. — In the Catalogue 
of the Flora oi Minnesota, by Warren Upham, 1884, this 
species is noted as *^an immigrant from the plains west of 
Minnesota," and is reported only from the southwestern 
corner of the state. It is a common plant in the neighbor- 
hood of White Sand lake, three miles west of Brainerd, 
where it appears to have been introduced first along the line 
of the Northern Pacific Railway. 

Aretiaria faiula Michx. — Never before reported from 
Minnesota. Undoubted specimens of this plant were col- 
lected on the north shore of White Sand lake, where, how- 
ever, it is by no means abundant. The ranee for A. patula 
given in the Gray's Manual for 1890, is ** S. W. Va. to Ky., 
111., Kan. and southward." Its presence, therefore, in Cass 
county, Minnesota, is somewhat remarkable. It does not 
have the appearance of a recent introduction. 

Erodium cicuiarium L'Her. — Introduced, infrequent. 
Reported hitherto only from Minneapolis, but found growing 
rather abundantly along Brainerd roadsides and in ill-kept 
doorvards. 

Ceanoihus ovatus Desf. — Hitherto noted only in southern 
and southeastern Minnesota. Very abundant in the pine 
barrens north of Brainerd. C. Americanus, noted by Up- 
ham as abundant in the upper Mississippi valley, was not 
seen by us on this trip. 

Les-pedeza capitata Michx. — Noted by Upham as *' ex- 
tending north at least to Cass county." Very common 
around Gull lake; noticed on all sides, but more abundant 
on the southeast shore. 

Myrurphyllum ambiguum Nutt., var. limosum Torr. — This 
plant is new to the Minnesota flora. It was found rooting in 
the mud about Irving Chase lake, Cass county, and near the 
water line of other contiguous forest lakes. The plants col- 
lected by us all varied from the type of the variety as de- 
scribed by Torrey, in that, so far as observed, the leaves 
were pinnately divided into about six or seven verj' small 
succulent leaflets. No leaves were seen which could be 
called either *' linear, incised, toothed or entire." Otherwise 
the correspondence was exact and the Irving Chase lake 
plants are probably but a local variation. The var. cafU- 
lacetim Torr. & Gray, was not seen. 

Uatris scariosa Willd., Z. cylindracea Michx., and Z. 
pycnosiachya Michx. — In the Upham catalogue L. scariosa 
IS noted as the ''most abundant species south westward." 
On the prairies south of the Minnesota river between New 
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Ulm and Granite Falls, however, it is apparently less com- 
mon than L. pycnostachya, while in the vicinity of Gull lake 
and Brainerd it is exceedingly abundant in the pine barrens 
where L. pycnostachya is rare. L. cylindracea occurs near 
Brainerd, but only two typical plants were found. In this 
region almost every individual of L. cylindracea presents a 
most remarkable divergence from the type and it seems 
probable that this pine-barren form is of varietal rank. In 
accordance with such belief I present the following descrip- 
tion: 

Ldairis cylindracea Michx., var. solitaria (n. v.). — Dif- 
fers from the type of the species in having a bushy stem 6 to 
12 inches high, heads somewhat larger, never spiked, but 
solitary, terminal, erect or nodding. 

This remarkable form of L. cylindracea has much more 
the aspect of a pink than of a blazing star. It has been 
seen by us only in the pine-barrens around Brainerd. In 
the Upham catalogue I find this note under L. scariosa: *'A 
remarkable form of this species bearing the heads at the end 
of leafy ascending branches has been found in a bog near 
Mankato, by Mr. Leiberg." This may refer to the form just 
described, but probably does not, for the mucronate invol- 
ucral scales of L. cylindracea would scarcely permit of con- 
founding it with L. scariosa. 

Grindelia squarrosa Duval. — Hitherto reported only from 
the southwestern edge of the state. Found at Brainerd in 
the pine-barrens. This plant is evidently traveling eastward 
at a rapid rate. It is remarkable to find it in the heart of the 
Minnesota forest. 

Hieracium venosum L. — Reported so far only from the 
prairie region of the Red River valley, but abundant in the 
pine-barrens about Brainerd and in damp forest opening 
near Gull lake. 

Monoiropa Hypofitys L. — Mentioned in the Upham cat- 
alogue only from the region north of Lake Superior and from 
the Dalles of the St. Croix. It occurs rather abundantly in 
the white pine forests about Irving Chase lake. M. unifiora 
was not seen. 

Planiago Rugelii Decaisne. — Very abundant in a bog 
near the Brainerd cemetery. 

Uiricularia gibba L. — 5lever before reported from Minn. 
Found growing in the mud at the waters* edge in Irving Chase 
lake. A foot or two from shore U. intermedia was noted. 
Both species were smaller than the average, and the pedun- 
cles were commonly but one-flowered. 
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Gerardia purpurea L., var. paupercula Gray. — This very 
variable species was abundant in the grassy beach of Irving 
Chase lake where it occurred together with Lobelia Kalmii 
and L. syphilitica. The Gerardia presented constantly an 
unusually colored corolla. The general hue was light rose 
purple, but the interior of the upper lip was blotched with dark 
crimson and orange, while both lips were slightly bearded. 

Sptranthcs Romanzoffiana Chamisso. — A rare plant in 
Minnesota. Found in a Brainerd bog, associated with Ha- 
benaria hyperborea, Chelone glabra and Campanula apari- 
noides. 

A great variety of sedges was noted in the forest-lake re- 
gion west of Gull lake. Almost every pond has some form 
growing abundantly along its shores which is sparingly repre- 
sented at neighboring ponds or entirely absent. Of these, 
however, the study is incomplete as yet. 

Minneapolis^ Minn. 



Station botanists at Champaign. 

BYRON I). HALSTED, SECRETARY. 

The station botanists were not out in full force at the 
Champaign meeting of the Association of Agricultural Col- 
leges and Experiment Stations, but there was no lack of 
subjects to consider or topics to discuss ; in fact, the time as- 
signed to thfe meetings of the section was all too short, and 
some of the papers sent were unread and several others 
passed without the discussion that otherwise would have fol- 
lowed. It may be said in passing, that the sections made 
their lack of time known and as a result another full day for 
the station workers has been added to the next annual meet- 
ing. This will relieve matters greatly and make these meet- 
ings more than ever valuable to the station botanists. 

Dr. J. C. Arthur was the first upon the programme witli 
a paper upon '* Reference books, how to use and obtain them." 
The importance of looking up any proposed subject for in- 
vestigation was emphasized, for it often happens that a point 
thought to be new is in reality an old one. In preparing a 
bulletin it is sometimes best to treat it historically, the cita- 
tions being given in small type foot notes. These notes, 
while they occupy small space and do not inconvenience the 
general reader, are of great service to all who desire to pur- 



1 890. J BOTANICAL GAZETTE. 335 

sue the subject further, while they in fact, give weight to 
what is printed above, even to the cursory reader. 

As to methods of obtaining books of reference it was 
thought best to buy for the most part, and rely upon borrow- 
• ing only when other sources fail. To obtain the books sec- 
ond-hand catalogues should be resorted to. It was suggested 
that the books of each of the station and agricultural college 
libraries be listed and a catalogue put into the hands of all 
station workers. 

Dr. Arthur at another time in the sessions spoke at some 
length concerning the exhibition that botanists might make 
at the coming world's (Columbian) fair, and all were glad to 
obtain the suggestions that the remarks developed. 

The second paper was presented by Prof. G. F.Atkinson, 
of Alabama, upon '*Anthracnose of the cotton," now quite 
destructive in the southern states. It was first observed bv 
Professor Atkinson upon the leaf scars of the cotton plant, 
but afterwards upon the bolls. 

By means of ink sketches and blackboard drawings the 
species of Colletotrichum, new and recently named by Miss 
Soulhworth C. gossypinae, was fully illustrated in its structure 
and habits of growth. The fungus grew readily in solid 
cultures and was propagated with ease upon the cotyledons 
of seedling cotton plants. It was suggested that in many 
other cases inoculations might have possibly been successful 
had the tender cotyledons been employed in place of the 
more firm tissue of leaf or stem. 

The same speaker presented the case of the black rust 
of the cotton, which is a miserable trouble due to more 
than one fungus. The ultimate blackness of the "rust,'' 
so called, is largely due to a Macrosporium or Altemaria, 
or both combined, which follow usually upon the spots 
that have suffered from a Cercospora. This is another case 
where a Macrosporium and its allies, not seeming to be able 
to make the primar\' attack, can thrive upon and spread 
from a spot weakened by a genuine fungus parasite. There 
is a ** red rust," so called in North Carolina, that, while do- 
ing injury to the cotton, does not seem to be due to any in- 
festing fungus. 

One of the most profitable hours of the sessions was that 
devoted to the inspection of the department of botany in the 
university under the charge of its genial and wise chief, Dr. 
Burrill, who has been so long identified with the institution 
as to hold the well-merited position of senior professor. The 
herbaria, collections, library, general and special work- 
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rooms for students, all were full of interest, but the visitors 
lingered with greatest delight in that portion of the depart- 
ment devoted to the study of bacteria. It was a pleasure to 
see where many results in bacteriological science had been 
reached and have the methods pointed out and the apparatus, 
largel}' made at the doctor's suggestion, exhibited by a 
veteran in this obscure and difficult branch of practical 
botanical science. 

Dr. Thaxter, of the Connecticut station, presented a pa- 
per accompanied with many specimens of a form of potato 
scab. The surface of the badly affected potatoes becomes 
filled with holes, and in these and upon their borders is a 

frayish filamentous growth due to a fungus. This fungus 
as been grown upon solid cultures, when it blackens the 
matrix and develops a lichenoid growth upon its surface. 
While behaving in some respects like a bacterium its structure 
does not permit its classification so low in the scale. Among 
the most interesting specimens shown were potatoes that had 
been inoculated with the fungus and the scab had developed 
in the lines touched by the virus, which lines produced in some 
cases the monogram of the name of the discoverer. The 
practical point of most interest now remaining is to determine 
the relation which the same fungus found upon manure bears 
to the scab of the tubers. It is likely that the trouble is as- 
sociated with manure and similar decaying substances in the 
soil, and if so care must be taken in fertilizing the soil for 
the potato crop. 

" Some new diseases'* was the subject of Professor Pam- 
mel's paper, and it consisted largely of an extended list of 
injurious fungi as found by him during the present season at 
Ames, Iowa. Several species were treated at some length, 
such as the scab of the plum, which may be a new species. 
The various crops were mentioned with the most injurious 
diseases attending each. A Cystopus found upon garden 
beets and several other similar '* finds " were reported. 

While the above paper was being discussed Assistant Sec- 
retary Willits, of the U. S. Department of Agriculture, called 
upon the section and gave an interesting account of the bo- 
tanical work being done under his charge. Men were being 
sent to various parts of this country and to other lands to ob- 
tain the desired information to battle against destructive 
agencies or to increase the much needed knowledge of our 
native flora. He believed in doing thorough scientific work, 
but with a keen eye to the practical side, so that immediate 
good to the farmers might result. The importance of botan- 
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ical work in the stations was emphasized, and he hoped to 
be able to assist the station botanists more and more. 

Chairman Tracy assured the secretary that the warmest 
sympathy existed between the station botanists and the De- 
partment at Washington and stated that a great impetus had 
been given to botanical science in this country within the 
past few years. 

** Fungicides" was the subject of a paper by D. G. Fair- 
child, of the Division of Vegetable Pathology at Washington. 
A history of the subject was followed by a classification of the 
large number of different substances employed as fungicides. 
The theory of fungicidal action was explained and many 
mixtures were named that had proved effective, and several 
others were shown that combined the good qualities of a 
fungicide, namely, effectiveness, ease of application and 
cheapness. These latter will be tested the coming year, and 
as some of them are low priced, made adhesive by the addi- 
tion of molasses, and contain the required ingredients much 
may be expected for them. 

Mr. W. B. Alwood, of West Virginia, treated of ** Copper 
salts for the black rot." Being dissatisfied with the Bor- 
deaux mixture he made a test of various compounds, the fol- 
lowing proving effective : Two pounds of sulphate of cop- 
per, two and a half of lime mixed while hot, to which five 
gallons of water was added. Eau celeste without the am- 
monia also proved a satisfactory fungicide. The second part 
of Mr. Alwood's paper was devoted to fungicide apparatus. 
Many drawings were shown to illustrate the aquapult and 
isolateur forms of pumps. The former are best for heavy 
pumps and the latter for knapsack sprayers. A universal 
size for nozzle, screw and other fittings was recommended, 
and a joint committee of one member from each of the fol- 
lowing sections, namely, botany, entomology and horticul- 
ture, was formed to consider the whole matter of uniformity 
of size of parts in spraying apparatus. 

Dr. Thaxter exhibited a home-made spraying syringe of 
small cost at the close of the last session. 

Professor Beal discussed '* Co-operation in bulletins'* and 
showed that much of the information obtained at one station 
was of equal value in other if not all states. At present a 
bulletin circulates only in a single state, and steps should be 
taken by which they may become more national. This sort 
of co-operation can not but lead to good results. 

The su^ect of " Weed killing in the prairie states" was 
chosen by rrofessor Keffer, of South Dakota, who showed 
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that his state was peculiarly well adapted for the rapid 
spread of weeds by winds, live stock and the lack of diver- 
sified crops. Among the leading weeds are the mustards, 
wild rose, golden rods and Salsola Kali. The present weed 
law is of no avail and the hope lies in a better style of 
farming. 

Mr. G. McCarthy, of North Carolina, considered **Seed 
testing and its value," and showed the importance of this 
work and need of co-operation. Uniform apparatus and a 
standard method are much to be desired. 

Dr. George Vasey, of the department of agriculture, pre- 
sented a paper upon grasses for arid regions which was an 
outline of experiments now three years in progress at Garden 
City, Kansas. In 1888 the experiments were started in a 
small way, with sods of native grasses transplanted to plowed 
plots. The following year larger areas and a greater variety 
of grasses and other forage plants were employed. Sor- 
ghums also were sown extensively. During the present season 
the tests have been made on a still larger scale, and while 
the rainfall has been much below the average the discourage- 
ment attending this has been compensated for in part by the 
results obtained with winter r^-e. Thus seventeen bushels 
of grain per acre were obtained during the drought, showing 
that the yield would have been much greater in an average 
season. 

The following are soine of the conclusions that may be 
drawn from the experiments : Broad leaved annuals that 
grow quickly, like the sorghums, may do well in an average 
season, but the broad leaved perennials are not valuable; 
grasses with strong deep roots or with bulbous bases, or both, 
are well adapted to an arid region. The best grasses for 
dry localities must be sought among the natives of such arid 
places. The following are some of the species particularly 
well adapted to our arid regions: Panicum virgatum, P. 
bulbosum, Setaria caudata, Andropogon scoparius, Phalaris 
intermedia, and several of the Boutelouas. 

The secretary treated of the subject-matter of the farm- 
er's bulletin, recommending that it be science in simple form 
applied to the needs of the crop-grower. The bulletin can 
often be made much more attractive by better press work 
and the use of engravings. To publish much technical 
science in the general bulletin both burdens the farmer and 
the man of science. The strictly scientific matters, as de- 
scriptions of new species, etc., that have no practical bear- 
ing to the farmer, had best be published in journals designed 
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for such J)urposes. The issuing of technical bulletins by the 
stations was discouraged as there are well established aven- 
ues for the publication of scientific matter in a way that all 
libraries, societies and interested individuals can find ready 
access to it. 

Ai* ofiicers for the coming year the following were elected : 
For chairman, Byron D. Halsted ; for secretary, Dr. Roland 
Thaxter. 



BRIEFER ARTICLES. 

Note on the nomenelatnre of Uneiniila gpiralig B. k C— Burrill 
and Earle, in their Parasitic Fungi of Illinois, Part II, p. 406, have de* 
scribed this species under the name Uneinttla ampelopsidit Pk., giving U' 
Americana Pk. (1872), U. sjnraiU B. & C. (1876), and U. 8ubfu9ca B, & C. 
(1876) as synonyms in the order named. These authors evidently over- 
looked the fact that as long ago as 1857 Berkeley, in his Introduction to 
Cryptogamic Botany (p. 278, fig. 64), figured two appendages and a six 
spored ascus of what is undoubtedly this fungus, giving below the figure 
the name Uncinuia spiralis Berkeley & Curtiss. There seems to be no 
good reason why we should not accept this name which is adopted by 
Farlow & Seymour in their Provisional Host Index. As the scope of the 
latter work forbids explanations we thought the present one might not 
be out of place. Accepting Berkeley and Curtiss' name, we have for the 
species, then, the following synonymy : 

Uncinula spiralis B. & C, Introduction to Cryptogamic Botany, p. 
278, fig. 64, 1867. 

U. ampelopsidis Pk., Trans. Albany Inst., Vol. VII, p. 216, 1872. 

U. Amerioana Howe, Erysiphei of the United States, Journal of 
BoUny, 1872. 

U. subfusoa B. & C, Grev, IV. p. 160, 1876.— B. T. Galloway, Washing- 
ton, V. C. 



OPEN LETTERS. 

On priority of place in biological nomenclature. 

The publication of my note in the October Journal (^ Botany giving 
my reasons for taking up the generic name Tissa instead of Buda for 
the plants referred by recent authors to Lfpigonum or Spergulariay and 
the comments thereon by the learned editor, have put mv position on 
this question squarely on record. I was sorry to have to take the means 
I did in order to induce him to print my communication, but I desired 
that m^ views should be given place in an English botanical journal as 
well as in thoee of America. Mr. Britten, regarding my reasons as trivial, 
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was jostiBed, from his own stand-point for declining to award them Bpaoe 
in the J'^rnal, and his refusal, at first, to publish them has in no way 
diminished my regard for him. 

But I do not ^lieve that my reasons will be considered ridiculous hy 
others who approach the topic from a dififerent stand- point, and who have 
recognized the necessity of adopting methods of procedure which will 
render the system of nomenclature stable, which is all the " neo- American 
school ** is trying to accomplish and for which it, and all naturalists, have 
abundant authority. It is perfectly clear that as long as we allow our* 
selves a choice of names in any way, so long will authors differ in their 
acceptance and the settling of this important matter be deferred. That 
this end can be, at least approximately, reached by priori tjr, has been the 
judgment of most recent naturalists. Whether some entirely different 
method may not commend itself to those of future decades or some rad 
ical modification of the principles now employed be resorted to, it is at 
present impossible to surmise. It is, perhaps, not unlikely that some 
such move will be made. The American Ornithologists Union settled it 
so far as they were concerned, by driving bird names back as far as they 
could, and then as a body adopted the results thus reached, so that they 
have been maintained for a considerable number of years. This process 
has commended itself to some others, but has not been put into operation 
elsewhere, so far as I am informed. 

At all events, under the present methods of botanists it is important 
that all possibility of choice be removed as far as ths is possible. For 
this reason I regard the " law ^ of the Paris Congress cited by Mr. Britten 
as authority for the use of Buda rather than Tissa as unfortunate and det- 
rimental, and do not consider myself at all bound to follow it. 

The number of cases in which change is desirable by reason of prior- 
ity of place is not great Mr. Britten cites the one of Amygdolus \t\nn, 
and Irunua Linn., the first standing on a pa^e preceding the position of 
the second, and pointing out that he thinks it would be necessary to call 
all the species now in Brunus, Amygdcdi, It certainly would be strange 
•for a while to make this substitution, but I think he has selected an un- 
fortunate example in support of his argument While it would probably 
be quite as philosophical to call a plum a peach, as a peach a plum, I 
personally prefer to call a peach a peach, and am prepared to maintain 
that Amygdalus and Prunus are distinct genera. N. L. Britton. 

Columbia College, N, F. CUy, 



*< Biology" again. 

Your July and September editorials which admirably voiced my 
own sentiments which had been ''struggling for utterance,** and the refAy 
in the October number have so much interested me that I am over- 
tempted to add a word. 

Whether progressive zoologists have become ashamed of the word 
" zoology *' or not, they have precisely the same reason for such a feeling 
as have we for shrinking from ** botany ; '* and we have precisely the same 
reason for claiming to teach *' biology ** as they. Your correspondent, 
who writes in the October number, misses the real point entirely If he 
could claim that all biological principles osn be deduced from the facts 
of zc)(>logv, he might, indeed, then say, *' Why should not he claim the 
word biology ? ** Otherwise, even though the biological study of plants 
were not yet begun, his claim is wholly unfounded. Though it be true 
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that, 80 far M real bic^ogical teaching in this country is concerned, the 
xodlogisu were the pioneers, is it less to the credit of American botanists 
that they could escape from the old traditions and recognize the vivify- 
ing influence of the new ideas? It is true, perhaps, that American bot- 
anists have hardly yet recognized the full applicability of what are called 
"zoological methods" to the solution of many of their own problems; 
but ia that any reason why zoologists should calmly assume that all the 
necessary data for biological generalizations are to be derived from ani- 
mal sources? May it not be suggested to the (animal) " biologist" who 
does condescend to demonstrate to his class the streaming of protoplasm 
in Nitella or karyokinesis in the root-tip of an onion, that this slight 
recognition of the superiority of vegetable tissues for the study of vital 
phenomena might well be carried much further if he but knew it 

That there are many colleges where botany is a mere species gpnnd, 
we aU know too well, but, is our " prominent zoologist " so guileless as to 
imagine that there is none of the quality of a boomerang in such a state- 
ment ? If so, I beg to assure him that there are colleges of repute, ^e^, 
and *' universities," where botany is well taught, while the zoology is a 
round of counting scales or tail feathers ; and there are still others where, 
as between the two, the choice is that of ** the devil or the deep sea." 

The Gazette's complaint is a very timely and just one. I have 
beard one of the leaders of American zoology remark upon this very 
condition of things to the effect that he could not understand why botanists 
remain silent while chairs of biologv are repeatedly filled with zoologists 
pure and simple, whose teachings, if not their conceptions, of biology are 
wholly one-sided And he added, ''If I were a botanist, I should be 
heard from." But, if some one savs he can do better by himself and by 
his students if he confines his work to the animal kingdom, we shall have 
no q^uarrel. I believe it is best for the occupant of a chair of biology to 
be either a zoologist or a botanist, for the obvious reason that it is best 
for a man to teach well what he teaches. The wrong thing is that there 
flhould be chairs of biologv. It is al^urd to expect a man to cover the 
field of modern biology. Yet, in how many institutions where no one 
would think of expecting one man to teach physics and chemistry or 
English literature and rhetoric, must one man stagger under that load. 

If there is money to employ but one man, make the best of it and see 
that zoology or botany is well taught, but don't delude your students 
with the idea that they are to become biologists in a term. In the name 
of common honesty and sound ideas let us ".call a spade a spade," and 
not a subsoil plough. Jamk Ellis Humphrey. 

Amherdt Ma9». 



Mounting plants. 

Some articles in the Botanical Gazette of October called attention 
to establishment of '* Biological Surveys," and the editors made some 
very striking remarks concerning the present stage of our botanical ex- 
plorations; ''that botanists should consider plants as biological problems 
more than specimens to be catalogued, etc. The great importance of 
Biological Surveys is onlv too clear, and although I do not intend to dis- 
<'uss Uiis subject more than has already been done, I should like to call 
attention to a certain point, which undoubtedly ought to k>e taken in 
consideration, and which might form an additional remark to those of 
the editor's, mentioned above. It is merely in regard to the preservation 
of our herbaria. The specimens in the herbaria should not only be pre* 
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Mrved ao that they mav show the habit of the plant, but also (hat they 
may be easily handled for eiamiDation. The time ie long pa«t when 
botaniBt8sreconl«nt with mere examination of the BtTucture of the Sowerr 
the fruit, et«. The interior structure of the whole plant ia far more ira- 
portanC in these daya. I do not think il necessary to recall the invaluable 
reaecLrchea by Vesque, Badlkofer and several others, who have shown us 
the anatomical characters of planiH, But io the manner in which the 
herbaria are preaerved in our country, the Bpecimena are not to be uaed 
for such a purpose. All the specimens in the U.S. National Herbarium in 
the Deparlment of Agriculture are mounted on eheete in such a manner 
that the entire apec i men haa been glued and fastened to the paper. Hence 
the apecimen can not be removed from the paper without t>eing brotcen, 
and it ia very clear that flowera with large petals and stamens can not be 
examined. For anatomical studies these specimens have loet the greatest 
part of their value; the covering of glands or hairs is disturbed bv thia 
method : and the stems and leavea can not be removed without oeing 
broken into piecea. And how about clusters of small flowers which we 
might want to examine ? Theae are not at all to be removed. Might it 
not be time now to make a change in regard to the preservation of spec- 
imens? Unfortunately, as I have heard, this manner of preservation has 
been used in museums where the greateat collections are depoeiled. The 
new or rather very old and well-known method, which is to be recom- 
mended, is to mount the apecimena with glued paper stripe, which can 
easily be t^ken off so that the plant can be examined freely in the hand, 
and parts cut off which are wanted lor examination. Thia ia the general 
"~ nner of preservation in Europe, and has been used with great auccesa. 
Wanhington, D,C. TUBO. HOLU. 



CURRENT LITERATURE. 

HI nor Modces. 

In AnrtaU of Botany (vol. iv. no. 15. Aug. 1890) Dr. F. W. Oliver ha» 
given an excellent anatomical atudy of Sarcodes sanguinea, accompanied 
by four double plates iUuatrating anatomical details, and a fifth very large 
one showing the whole plant with il» coloration. Of course any member 
le Monotropeee is worthy of careful study, both on account of habit of 
rth and affinities. Naturally, interest somewhat centers about the 
atructures, for the plant proves to he a saprophyte or humus-plant. 
roots are everywhere inveated in a close-fitting sheath of " fungal* 
elium," well displaying, as in Monotropa, the mycorhiza habit. Prob- 
the most striking statement with regard to root structure ia that all 
al roots have an exogenous origin I Thia habit seema to be in com- 
with Pteroepora, and the author canaidersil a special adaptation (a 
•etuated advantageous variation) by which the formation of a wound 
le cortex may be avoided, thus making the inner tissues less liable to 
)ntry of the mycorhiza fungus (although Monotropa, with the same 
orhiza habit, has the usual endogenoua branching). The stem, leaves, 
morphology of the flowera are also considered. The development of 
reproductive atructurea of the embryo aac is similar to that which baa 
I fully described by Strasburger and Koch in the case of Monotropa. 
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Professor Lester F. Ward has an interesting paper on the origin 
of plane-trees (reprint from Amer. Nat, Sept 1890), being chiefly a dis- 
cussion, from an American stand-point, of Johann Jank6's recent paper 
("Abetammung der Platanen **) in Eagler's B(4ani9che JahrbUcher, Pro- 
fessor Ward considers the genus Platan us the last of a long line of ances- 
try that was once far more abundant than at present, as is also true of 
Liquidambar, Liriodendron, Sequoia, and Ginkgo. One of the distinctive 
links in the chain of evidence in tracing the ancestry of Platanus proves 
to be the basal lobes of the leaf. The author revises the geological distri. 
bution of the fossil species of Platanus as given by Professor Jank6. 

The Proceedings of the National Museum, vol. ziii, contains a list of 
plants collected in 1889 at Socorro and Clarion Islands of the Pacific by 
the ornithologist (Mr. Chas. H. Townsend) of the Albatross expedition 
The islands are southwest from Liower California, and should be of great 
botanical interest Mr. Townsend should be commended for securing 
this botanical material in addition to his regular duties. The flora, as is 
to be expected, is similar to that of Mexico. The plants were determined 
by Dr. Geo. Vasey and J. N. Rose, of the Department of Agriculture, the 
total number of species being 26, 18 of them being found on Socorro and 
12 on Clarion, among them 8 new species and a variety. 

The third Contribution from the U. S. National Herbarium (dated 
Nov. 1, 1890,) contains the results of a study of collections of planta made 
by Dr. Edward Palmer in 1890 in Lower California and western Mexico, 
at La Paz, San Pedro Martin Island, Raza Island, Santa Rosalia and Santa 
Agueda, and Guaymas. The work has been chiefly done by Mr. J. N. 
Rose, under the direction of Dr. George Vasey. New species are numer- 
ous, as is to be expected from such unexplored regions and such a col- 
lector. Among the new things from La Paz is a very curious genus of 
Compositae, dedicated to John M. Coulter, and called Coulterella. The 
plate shows it to be a shrubby plant, with usually a solitary flower in the 
heads, whose achene is permanently enclosed by a 3-winged spongy in- 
volucre. About 25 new species are described, including a new Euphor- 
bia by Dr. Millspaugh. 

The first memoir of the second volume of the Torrey Club Memoirs 
is by Dr. B. D. Halsted, on ** reserve food-materials in buds and surround- 
ing parts.'' There are two plates, and the author states his purpose to be 
** to consider the structure and reserve food contents of the buds and sur- 
rounding parts in some of our trees and shrubs, with occasional reference 
to nourishing substances as stored in other parts of perennial plants." 
Particular attention is paid to starch; and it is suggested that spines, in 
addition to being defensive structures, may also act as food reservoirs. 

Dr. George Vasey has just issued the first part of " Grasses of the 
Southwest," being plates and descriptions of the grasses of the desert 
region of W. Texas, New Mexico, Arizona, and S. California. It is issued 
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RosoLL has carefully determined a large number of microchemical 
methods for the recognition of glucosides and alkaloids. These will be 
found summarized in a recent paper printed in the 25ih Jahresberichl deg 
niederddter. Landes RecU-Oymnasiums StocheraUy unfortunately a very inac- 
cessible publication. 

Allusion was made in this journal (xv, p. 188) to the preliminary 
paper by Dr. Blass, in which he denied that the function of the sieye-tub€» 
was the transport of proteids. He has now published his experiments in 
extenao (Prings. Jahrb. 21, 253-292.). As, according to Heine, the func- 
tion of the Btarch sheath is to provide for the formation of the bast, so B. 
thinks the true function of the si eve- tubes is to provide nourishment for 
the construction of the xylem. The fact that the sieve-tubes and vessels 
appear simultaneously in the youngest parts of plants, as well as the fact 
that the sieve-tubes show their typical form only in plants with true 
wood, points to reciprocal relations. Furthermore the structure and con- 
tents of the phloem are such as to indicate a provision for storage and 
radial conduction of proteid materials in the immediate vicinity of the 
cambium. 

WoBTMANN has just published an important paper (in the Bat, ZeU,, 
48, 581, et seqq.) on the recognition, occurrence and significance of dias- 
tatic ferments in plants. The present view, that starch is always brought 
into solution by the agency of diastase, is erroneous, he says. Diastase 
is either not present at all, or not in sufficient amounts, in the assimilat- 
ing parts of plants to account for the solution of the starch. On the other 
hand it is found in small quantities (as large, however, as in assimilating 
organs) in starch-free seeds, tubers and roots. W. concludes that dias- 
tase is a direct derivative of protoplasm, sometimes occurring in small 
quantities, sometimes in large. His experiments go to show that in 
many cases protoplasm itself brings about the solution of starch. There 
is really a very short step between the cases of such direct action, and 
those in which the protoplasm produces diastase in sufficient quantities 
to effect solution. When we consider the quantitative and temperature 
relations of the diastatic enzymes it is evident that they ally themselves 
more closely with vital than with chemical substances. The observa- 
tions and conclusions of W. harmonize well with the investigations of 
Krabbe (see this journal xv, p. 279) on the mode of solution of starch 

? [rains by diastase and with Haberlandt's studies on the diastase secreting 
unction of the ''aleurone- layer " in the seeds of grasses. 



GENERAL INDEX. 



9% The more important claMlfied entries will be found under the following headi : Bi^ 
grapky^ Diseases, Geographicat Distribution, Jomt^ntUs, Necrology, Reviews. 

•% Names of synonjrms are priutcd in Italics; names of new spedes in bold-faott; 

t signifies death. 

Asplenium Riedelianum. 39; ^era-^ax, S9. 
Asters, fftandular pubescence. 97. 
Astragalus collinus, UM>; Mexicanus. IM; 

platytropis, 61; reventus, 66; Tweedyl, 

IfiO. 
Atrichum undulatum var. alteorlstatum. 

66 
Avenaspp., 160. 



A. A. A. S., Indianapolis meeting. 125. 163. 166, 
187; botanical papers. 186. 180, 227: BoUni- 
cal Club. 184. 186; excursion, 2S4; proceed* 
ings, 281. 

Abietiuefc. seed wings. 78. 

Abrus precatorius. 6S. 

XcmciaiJUxicaulis, 2<0. 

Acer saccharinum, 210. 

Acro-Lejeunea parv41oba, 386. 

Actinella acaulis. 212. 

Adlumia cirrhoiui, 163. 

ilScidium. pciidial chaiacters, 76. 

iRsculus, pollination. 288. 

.fithalium. 816 

Agaricus, winter species, 86. 

Agathis australis, 96. 

Agricultural Department, botanical work, 

886; Division of BoUny. 186. 229; Division 

of Patholory. 187. 
Agricultural Experiment Stations, botanical 

work. 279; boUniiits at Champaign, 8J4; 

bulletins 49. 837. 888. 
Agricultural Science, Society for Promotion, 

240. 
Agropynim dasystachjrum. 166; repens, 164. 
Alaskan plants. 26. 
Aleurone, 126. 240. 
Algv, mounting, 168. 
Alkaloids, recognition. 846. 
Allium uniflorum, 62. 
Amelanchier alnifolia. 166. 
Ammophila arundinacea, 164. 
Amorpna canescens. 80. 
Ampelopsis quinquefolia, B3; spp., Plasmo- 

paraon. 821. 
Amphicarptra Pitcheri, 200. 
Amsinckia intermedia, 63. 
Anderson. F. W., appomtment. 277; degree, 

186. 
Aneura oomosa. 381; longlsploa. 381; 

nucliflora,383: saocatlf lora. 383. 
Anthocerotec. affinities. 7. 
Anthracnose of cotton. 836. 
Antltrichia Califomfca. var. amblffua, 66. 
Apparatus, physiological, 388, 812. 
Aquilegia Joncaii, U, 
Aracese. crystals. 381. 
Arcyriaspp..816. 
Armaria pittula, 883. 
Ariaona. Knowlton's collection, 48. 
Arracada Brandegei, 380; Donnall- 

8mlthil.361. 
ArthroapoHum compoaitam. 86. 



B 

Bacillus subtilis in bread-making. 301 
Bacteria, in bread-making, 201; testing food of, 

186. 
Bacterium, maintaining genus, 383. 
Bactcridium spp.. 86. 
Baker. J. C, appointment. 186. 
Balsam. Canada, for thallophytes. 166. 
Bamboo, rapid growth, 377. 
Baptisia leucautha. 79. 
Barnes, C. R.. appointment. 818. 



Bennett. J. L.. appointment. 
Berlese. Dr. A. N.. appointment, 184. 
Berkeley, M. J., library, 184. 
Biography: J. B. Ellis. 330; Pet 
78; l.eo Lesquereux. 16; C. 



Peter Henderson, 
C Parry, 66; 
Ceo. Thurber. 136. 
Biology, instruction, 186, 386; use of word. 

2^840. 
Bloomins:, winter. 49.^09. 

,>poii 
Books duty on Dotanical. 278; how to obtain 



itng, 
r. H 



Hollcy. HI,., appointment. 818. 



reference, 884. 
Botrychium. affinities. 4; Virginicum. 166. 
Botrylis, on lilies. 11: sp. ?, 173. 
Bracnythecium acuminatum, var. subalbl- 

oans, 60; Idahense* 60. 

Brandegea. 278. 

brasenta peltata. 881. 

Bread, fermentation, 301 

Bremia Lactucse. 821. 

Brizopyrum spicotum, 109. 

Bryum orassramum. 67: craisum, 67: 

extenuatum, 67: HendersonI, 44. 
Buda vs. Tissa. 168, 184. 889. 
Buds, study. 161 



CactaceK. Orcutt studying, 316. 
California, flora 61; Lower. Palmer's collec- 
tions. 60, 381. 
Calopogon pulchellus. 146. 
Caltna natans. 807. 
Campanea picturata. 38. 
Campanula aparinoides. 8M. 
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Capsicum, histology of fruit, 76. 

Carcx spp., 168. 

Carnation disease, 231. 

Carpinus Americana, var. troploalfs, 28. 

Cassia Chamsecrista, 202: Marylandica, 208; 

{>rotective mimicry, 276. 
erpa, protoplasmic movements, 77. 

Ceanotnus Araericauus, root-tutxntrles, 232; 
ovatus. 832. 

Cell-divison, 166. 

Celloidin. (See Collodion.) 

Cell-wall, theory of, 78, 814. 

Celtis occideutalis, 48. 

Cerato-Lejeunea mascarena* 284; 
Mauritlana, 286: Renauldi, 286. 

Cercis Canadensis, 201. 

Characeae, 167. 

Charts, physiological, 102, 186. 

Cheilanthes Coopenc, 61. 

Chcilo-Leieunea Kurz 11.284. 

Chiloscyphus flrrandistipus, 283. 

Chlorophyll, destruction. 77; in embryos, 46; 
persistence, 102. 

Chondnoderma floriforrae, 316. 

Chorizanthe Vaseyl, 64. 

Ciuua pendula, 160. 

Circsea alpina, 324: I«utetiana. 324. 

Citrus Mmonum, structure. 262. 

Clathrus cancellatus, 46; columnatus poison- 
ous, 46, 

Creome integrifolius. 382. 

Climacium Amencanum, var. Kindbergrii, 
69; dendroides, var. Oreflranense, 69. 

Climate as affecting color, 828. 

Coix lachrvma, 107. 

Collecting knife, 284. 

Collenchyma, Mullcr on, 216. 

Colletotnchum Althaea:, 232; gossypinse. 836; 
spinacese. 278. 

Collodion imbedding, 292, 296. 

Color of flowers. 328. 

Compositse, tannin, 313. 

Consn'e!».s, international botanical, 119, 122. 

Conifera:, injury by SO.i. 187; leaf-structure, 
278; stem structure. 185. 

Convolvulus sepium, 234: spithamieus, 148. 

Coprinus, sclerotia forming, 818. 

Coralorrhiza innata, 145. 

Comacea:, revi.sion of N. Am.. 80, 86. 

Cornell University collection of cultivated 
plants, 240. 

Comus, 80; alba, 87: altemifolia. 90: asi>eri- 
folia, 85: Bailevl, 37. 87; Cali/nrniia, 87: 
Canadensis. 31: candidi.Hsima,88; drcinata, 
85; DrMmmondii, ^./aUigiata, 89; florida, 
32; glabrata, 89: Greenei, 36: lamu- 
gtnosa, 36; Nuttallii, 33: obliqua. 85; pant- 
culata, 89; pubcsceus, 87. 87; mj^osa, 36; 
sericea, 34: ses-silis, 83; stolonifera. 86: 
stricta. 89; Suectca. 32; lommtulosa, 36: 
Torreyi, 84; 1'iiala.schkcnsis, 82. 

Corydalis spp., 162. 

Corylus rostrata, 146. 

Coscinodon Renauldf. 41, 161. 

Cosson, Ernest, t. 49. 

Cotton, anthracnose, 836; new Ramularia on, 
166. 

Coville. F. v.. appointment, 844. 

Crystalloids. l,uedtke on, 126. 

Crystals of Arum familv. 281. 

Cynosurus cristatus, 17^. 

Cynthia Virginica, 144. 

Cypress knees, 125. 230. 

Cystoliths. growth of. 186. 

Cystopus Ipomoese-panduransc, 828. 



D 

Dacrvmyccs deliquescens, 86. 

Danthonia spicata, 160. 

Datura meteloides, 211; stamens, 104. 

DeBar^'8 microsco{>e slides, 101. 

Delphinium Parish ii, 62. 

Desmodium Canadense, 83; cuspidatum, 88. 

Dillenii, 83; Marilandicum. 83; panicnia- 

tum, 88; sessilifolium, 82, 83. 
Dewev, H. M., appointment, 277. 
Diastase. 240. 279, 846. 
Dicranella Lansrlolsll, 39. 161. 
Dicranum consobrinum, 39; faloatum, 

var. Henderson!, 89. 
Dictydium cernuum, 816. 
Didymodon Henderson!, 40. 161. 
Diseases, 818, 836; carnation, 281; cotton. IM. 

836; germs, variability of. 228; grape, 2S5. 

hollyhock, 232; lily, 8; nature oC 171; oats. 

228; peach-yellows. 346; potato-scab, 230. 

234. 386: spinach, 278. 
Distichlis, 109. 

DonnellsmithiaGautemalensIs, 15 

E 

Klatine Califomica, 63. 

Ellis, J. B., biography. 299. 

Embryos, chlorophyll in, 46. 

Epiga:a repens, 19. 

Epilobiumpalustre pollen, 284. 

Epinasty of Solanum tuberosum. 121. 

P^ui.setum afllinities, 6;arvcnse. apical growth 

of roots. 174. 
Erigeron Parry!, 65; Scrlbnerl. 130: 

TWeedyana, 66; Titttdvi, 66. 
Eriogynia uniflora, 241; c^spitosa, 241 

pectinata, 241. 
Eriophorum cyperinum. 160. 
Eroaium cicutarium, 332; Texanum. 53. 
Eryngium Carlinae, 280: fcrtidum. 280; Lcm 

moni, 260; pectinatum. 260. 
Erythronium albidum. 125. 
Eucalyptus, drainage by, 277. 
Euchjaena luxurians, 106. 
PCuphorbia. .seed-coats. 228. 
p:xchange Club, Botanical. 288. 
Experiment Stations. (See Agricultuml Exp. 

Sta.) 
Extermination of plants. 25. 



Fermentation of bread, 2M. 

Festuca ovina, 165. 

Ficus elastica. growth of cvstoliths. 181 

Filicineae, affiinities of, 1; growth of pro- 
thallia, 228. 

Fissidens obtusifolius var. Kansanuv 40 

Flowers and insects. 81. 199. 

Forestry schools, 277. 

Forests, draining soil, 346. 

Font/nalis Kind berg!!, 68. 

Fuligo varians. 316. 

Funaria calcarea. var. OCCldentaliS, 48. 

Fungi, description of new spedes. SIS; eco- 
nomic, 26; and germicide*. 60. 211, S87 
illustrations. 187; mounting. 168; nature o( 
diseases produced by. 171; oif PtiiBppiae 
Isls.. 239; in winter, 85. 

Fungicides, 69. 211, 887. 
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Garden, botanical, of cultivated plants, 240; of 

Prafae.844. 
Garrya Doxifolia, 96: elliptica, 96: Jlavescens, 

96; Premontit. 96; Undhtimuri, 94; ovata, 

98; Veatchii. 96; Wrightii, 94. 
Geographical Distribution. 61. 126. 140, 150: 

papers on. 227; 229, 233, 304. 824. 331. 
Genera, arrangement in National Hertmrium, 

m. 

Gerardia purpurea, var., 884. 

Gemu, \-ariaoilitv of disease, 228. 

Geiim macrophyflum. 824. 

Glycerine jelly for mounting, IW. 

Glucose in trees, 280. 

Glacosides, recognition, 346 

Grape, black rot, 266: Mnnson on, 278. 

Grasses, for arid regions. 8%: key td Tennes- 
see, 76: of National Herbarium. 49; new. 
106; paleae and lodicules, 232; smut of, 278; 
wrongly classified, 110. 

Gray's Field, Forest and Garden Botany, re- 
vision of. 813. 

(;riffithsia Bometiana. sporocarp, 228. 

Grimmia tenerrlma. 40. 

Grindelia Mjuarrosa. ^3. 

Growth, apical, of roots, 174; mechanical rep- 
resentation of. 102. 



H 

llabenaria laccra, 146. 

Hanburia parviflora, 27. 

Harvard I niversity Summer School. 167. 

Hauck. l>r. Ferdinand, t. 48. 

Herbarium. Buysman's analytic. 154; Gray, 
maintenance, 99; Michigan Agricultural ' 
College burning. 126: mounting for. 341; 
National, arrangement of genera. 68; Con- 
tributions from. 181. 

Heliantheraum Canadense, var. WalkeraB. 
211. 

Hemiarcjrria davata. 815. 

Hemitheca cyclophylla, 244. 

Henderson. Petcr.'t, biography, 78. 

Hepaticae. Americanae. 216; new African. 281. 

Heterocladium aberrans, 50. 

Ileuchera Wllllamsli. 62. 

Hieracium scabrum, 144; Scouleri, 237: veno- , 
sum. 238, 833. 

Hippuns vulgaris, 146. 

Hollyhock disease, 232. 

HoUtuger, J. M . , appointment, 844. 

Honev secreting organs, origin. 177. 

Hybrids. Potamogeton. 187; Tragopogon. 284. 

Hydrocotyle Bonariensis. var. Texana. 2S9: t 
leucocephala, 259; proltfera, 250. , 

Hydrotropum, device for showing. 811. 

Hylocomium triquetrum, var. CallfornI- i 
oum,6i. 

Hymenatherum pentachaetum. 68. 

Hymenophyllaceae, affinities of, 1. 

I 

llUnois roses, 811. 

Imbedding, celloidin. 292, 206: Koch on paraf 

mm mm « ^^W^ 

Impatiena fulva. 800. 

Indiana. Academy of Science, botanical papers ' 
at winter meeting. 96; forest trees. 227. 



Insects and flowers. (See Flowers and In- 
sects.) 

Inulin in Isop3rrum and Anemonella.. 285. ' 

Iowa Academy of Science, botanical papery. 
188. 

Ipomoea Batatas, sugar, 76: purpurea, 46. 

Isodadus macrophyUus, 197. 

Isoetes, Hfe history. 229. 

Isopyrum biternatum. 281. 235. 



J 



Journals, articles in : Acta Horti Petropoli 
tani, 24; American Agriculturist, 277 
American .Florist, 278; American Garden, 
157, 185. 313; Amer. Mo. Mic. Journal, 157: 
American Naturalist, 48. IK: Berichte der 
deutschen botanischen GesellschaA, 76,216. 
279, 814; BoUnisches Ccntralblatt, 101, 344: 
BoUnische Zeitung, 186, 346; Bulletin 
Torrey Botanical Club, 25, 49. 76, 156. 280, 
344; Centralblatt fur Bakteriologie. 186; 
Forest Leaves, 76: Garden and Forest, 24. 
48, 126, 156. 277. 278, 279. 344; Gardeners' 
Chronicle, 124. 279. 844; Journal de Botani- 
que, 156: Journal of BoUny, 26, 76. 124, 158. 
187. 216. 277: Journal Royal Mic. Soc., 102: 
Kew Bulletin. 50; Microscope 813; No- 
tarisia, 157; Orchard and Garden, 277: 
Pittonia, 167, 188; Popular Science 
Mouthly, 215, 845; Pringsheim's Jahr- 
buecher f wiss. Botanik, 77, 240, 279, 280 
846: Revue general de Botanique, 102, 216. 
278, 313. 846; Scottish Naturalist, 844, 345; 
Trans, and Proc. Bot. Soc. Edinbuiy, 77; 
West American Scientist, 157, Zoe, 125,157 
216. 

Jouvea. 108. 

Junci of Texas. 233. 

Juncus stygius, 166. 



Kauri. 26. 

Kelseya. nov. sect., 242. 

Kelsey, F. D., degree, 185. 
Krigia amplexicaulis, 144. 

L 

Laboratory, burning of Mich. Agric. Coll. bo- 
tanical, 126. 

Laphamia peuin.^ularis, 114. 

Lastadia Bidwellii. 255. 

Latex as a protection, 232. 

I«athyrus ochroleucus. 800: venosus. 300. 

Leaf, shape of oak, 125. 

Leaven for breadraaking, 2(M. 

Lechea, 281; major. 308; minor, x'ar. stricU. 
806; thymlfolia^ 309. 

Lejeunea confoimis, 283: ecarfnata» 288'. 
Kurzli,284: Mascarena, 284; Mau- 
ritiana. 285: multllacera, 286; 
parvlloba, 286; Renaulcll,286. 

Lemon, structure, 282. 

I.eocarpus fragilis. 816. 

LepidoxiaStephanli, 287. 

Lespedeza capitata. 88i. 

Lesquereux, Leo, biography, 16. 

Liatris. spp . 832; cylindracea, var. solf* 

taria, 888. 

Uber, Lecomte on, 60. # 

Lichens, coloring matters, 77. 
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UghL and colon of flowers. 880; and epiaasty 

of Solanum tuberoaum, 121. 
LUium HanisU. disease. & 
Lmnaeus. statue in Chicago to, 186. 
Liriodeudron Tulipifera to China, 48. 
Lodicnles, nature. SS3. 
Lonicera hirsuta. 148. 
Lophocolea Borbonlca287: I nf lata, 387; 

lonffifoila. 388; rubesoens, 386. 
Lopho-Lejeuuea multllacera, 386. 
Lycopodium. inundatum, 186; lucidnlum. ad* 

ventive buds. 3J8. 

M 

MacMillan. Conway, appointment. 844. 

Macrosporiura parasiticum, S22. 

Malveie Facer on. 318. 

Marattiaceae. affinities of. 1. 

Marsilia quadrifolia. apical growth of roots. 

174- 
McNab, W. R., t. 48. 
Metilotus officinalis, 211. 
Meuispord spp. 86. 
Mertensia paniculata, 144. 
Michigan, burning bot. Ub. of Agric. CoU. 

126: plants. 140. 159 
Microlnamnium aberrans, 69. 
Millium effusum, 180. 
Mimicry, protective, of Cassia. 376. 
MinnesoU plants. 804. 831. 831. 
Missouri BoUnic Garden. 77:garden pupils. 36. 
Moll. J. W.. appointment. 814. 
Monardella raacrantha. 64. 
Monotropa Hypopitys, 333. 
Montona. Tweedy's collection of plants, 49. 
Morong. Thomas, return, 339. 
Mosses, new, of North America. 89, 67. 151. 
Mounting plants. 811. 
Mucorstolonifer. 172. 
Myriophyllum ambiguum. var.. 882. 
Myxomycetes. development, 815. 

N 

Naematelia nucleato, 86. 

Nama stenocarpa. 68. 

Naturalists, 8rd meeting of Western Society, 

814. 
Necrology: Cosson. Ernest. 49: Hauck, Dr. 

Ferdinand. 48; Henderson. Peter, 78; 

McNab. W. R.. 49; Parry, C. C. 66; 

Thurber. Dr. George. 136. 
NecUries, extranuptial, 200, 208. 204; origin, 

177. 
Nelumbo lutea. 135. 
Nephrodium duale. 29. 
NomencUture, 158. 184. 232. 889. 
Nostoc, deep-water. 74; pruniforme. 24. 
Notholaena Candida, 51; cretacea. 51. 
Nymphaea reniformis. 147; tuberosa, 147. 
Nyssa angmltsans, 93; angmlosa, 92; aquatica. 

91; aquattca, 92; biflora. 93: candicams, 98; 

capttata, 98; Caroiiniana, 93: coccinea, 98; 

d^itcH/ata, 92: grandid^ntata, 93; multi' 

flora, 91; Ogeche. 98; sylvatica, 91; totmn- 

tout, 93, 98; vitlosa, 91; uniflora, 93. 

o 

Oak, shape ol leaf. 136. 
Oat disease, new. 238. 
Odontoschisma Mgu latum, 389. 
Oenothera biennis. 164. 



Ohio plants, 136. 
Oliver, resignation, 167. 
Ophioglosseae. affinities of. L 
Orthotrichum HendersonI, 43; pulchd- 
lum, var. productipes. 48; ulot»- 

OryzOTsis 110; caduca. Ul; Mongolka, Ul; 

Pnn^ei. 112; RicfaardsonU. lllT 
Osmic acid for fixing, 168. 
Ottoa Gcnanthoides. 261. 

Ozalis dimldiata. 27. 



Paleae. nature of. 282. 

Papilionaceae. tannin in. 378. 

Parry. C. C, f, biography, 66; phonographs. 

186. 
Pathology. (See Diseases.) 
Peach yellows, 845. 

Penicillium and corrosive sublimate, 80. SIl. 
PenUtemon Tweedyf, 86. 
Periderm, Douliot on. 50. 

^*"^y!« «fi^o««*» "»: Brande^eana. 114; 

Cnlifornica. 115; Cali/ornica, 118. 116; 
coronopifolia, 113; cuneaU. 116; deltoidca, 
115; dissects. 118; Emoryi. 116. and var. 
Orcuttll, 117; Emoryi, 118; Fitchlt, 118. 
118; FiUhii, var., 117. 118; Gray I. 118; 
Greene! • 117; incana. 118; Jaliacana. 
119; Icptoglossa. 118; microcephala. 118; 
microglossa. 116; microglossa, 117; mmda, 
116; Palmcri. 119; Parryi. 119; plnmigrra, 

116: Rothrocktl, 114;8ocorro8en- 

sis. 118; Vaseyi. 119. 
Peronospora alta. 833; Cubensis. 828; effnsa« 

822; Ficaria, 822; eangliformis, 821: obo- 

vau. 832; parasitica, 331; Rubi, 179. 838. 

Violw, 831. 
Petalostemon violaceus, 81. 
Peucedanum ambiguum, 861; leiocarpum. 181. 
Phalloides. changes in nomenclature, 46. 
Philadelphia Academy Nat. ScL, 126. 
Phoradeiidron fiavescens. 211. 
PhyllosticU ampelopsidis. 2S5; labruscie. 266. 
Physalis grandiBora. 825; stamens. 108. 
Physiological apparatus, 283. 811; charts. 108. 

Phytophthora iufesUns. 820; Phaseoll. 8». 

Pinguicula vulraris 168. 

Pithecolobium Texeuse, 200. 

Pleospora, spore discharge. 284 

PUgiochiia Cambuena, 200; Rodri- 

flTuezil. 290: tenax, 290. 
Plantago Rugelii. 838. 
Plasmodium of Mjrxomycetes. 816. 
Plasmopara entospora. 821: Geraoii. 811; 

vtticola, 820. 
Poa debilis, 160. 
Podaxts. Massee on. 76. 136. 
Po^nia ophioglosioidea, 146. 
Poisonous plants: Clathnts coluraDatas. 46; 

Peucedanum leiocarpum. 361; Euphorbia. 

marginatum. 377: 
Potamogeton spp^ 147. 836; hybridity. 187. 
PoUto. scab. 380. 2M. 886; sweet, sugar oi; 78. 
Press, drjing, 156. 315. 
Pnllieux, prtxe to Prof Bd,, 161. 
Primula farinosa, 168; Mistassinica, 188. 
Prothallia of Pilicineae, 238, 188. 
Protoplasm, continuity of, 238; nunrenents oC 

77. 
Psoralea Onobrychis. 70. 
Puccinia rubigo-vera. 186; SpurgubK, SB. 
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Rmmularia areola. 168. 
RanuncQhis multifidiis. tu-. terrcttriSt806. 
Raphidoste^nin Regclianum, var. Florl- 
dahum n. 

Rcaearch. topics for. 814. 

Reviews. Aikimson: Lemaneacese. 134; Barnes: 
Key to Genera of Mosses. 95. Keys to 
Genera and Species of Mosses. 167; Ber- 
Use: Illustrations to Sylloge Puugonim, 
187; Bessey: Report of Botonist, 274; 
Bramdegee: Plants of Lower California, 22; 
BrittoH, E. C: Introduction to Study of 
MosMS, 121. List of Mosses of SUten Is.. 
218. Musd Leibeturiani. 158; Brillon, N L.: 
Catalogue of PUnto of N. J.. 183, List of 
SUte and Local Florae 278, Revision of N. 
A. Bleocharis, 48; Bucherer : Beitr. % 
Morph. u. Anat. d. Dioscoreaceen. 21; 
Burgess: History of BoUny. 278; Camp- 
bell: Macrospore of Isoetcs. 183. Structural 
and Systematic Botany. 213; Carruthers: 
Rep't Dep't Botany Brit. Museum 1888. 
2T8; Casttllo: Illustr. Florae Insul. Maris 
Pacif. 275. Cooke: Illustr. Brit PuurI. 
186; Day: Life of G. W Clinton, 168; 
Dollev: List of Plants of Bahama Is.. 168; 
EngUr C Prantl: Naturl. Pflanzenfami- 
lien. 28: Fairman. Fungi of W. N. Y., 
278; Farlow & Seymour: Provisional Host 
Index of Fiinxi.lTS: Fetnow: Report For- 
estry Oiv'n 1JB88. 274: Catlovfay^. Rcpt 
Sect. Veir Path. 1889. 274; Gray: Manual 
revised. 71; Greene: West Am. Oaks. 274; 
Jensen: Danish Sphagna 275- Kirk: For- 
est Mom of N. Zealand. 276; Knowlton: 
Fossil Wood and Lignite. 101. Revision of 
Araucarioxylon. 183; Haberlandt: Reix- 
leitende Gewebesystem dci Sinnpflanze. 
271; HaUUd: Diseases of Spinach. 278, 
Reserve food material in Buds. 348: Holm: 
Leavesof Liriodendron.278: Husnot: Mus- 
cologia Gatlica 23. 275; Ijxwson: Fern 
Flora of Canada, 48; Lubbock: Shape of 
Oak Leaf. 126; Mc Bride: Saprophytic 
Funiri of Iowa. 278: Meekan: Life Histo- 
ries of Plants. 846; Merriam: Biol. Survey 
of S. Francisco MU.. 270: Miyabe: Flora of 
Kurile iHl . 100; Morgan: N. A. Fungi. 
IM; Mueller: Census of Australian Plants. 
181 J JVelson: Herbarium and Plant De- 
scription 101; Nordstedt: Australian and 
N. Zealand Algae. 238: Oliver: Sarcodes 
•anffutuea. 842; Peck: Boleti of U. S.. 22. 
Rep^t of Botanist. 1888. 26. ditto, 1880. 845; 
Roell: Acutifolium Group of Sphagnaceae. . 
275; Rose: Contrib. U. S. Nat. Herb. 111., 
848: Bostrup: Ustilagineae of Denmark. 
818; Schumann: Anat. Studien u. d. 
Knospenschuppen. 21; Scribner & South- 
worth: Hackefs True Grasses. 212, 268. 
Setchelt: Tuomeya fluviatilis, 168. 183; 
Smiour & Earle: Economic Fungi. 25; 
Sirasburger: Wachsthum veg. Zelthaeute, 
78; Sturgis: Struct and Devel. Colle- 
maceae, 188; ThaxUr: Laboolbeniaceae. 
128; Tretease: Salomonsen's Bacteriological 
Technology, 162; Underwood i3f Cook: 
HepatlcaeAmericanae. 48.216: l^asey:QmXM' 
loffne of Agricultural Grasses, 48. Grasses 
oTSouthwest. 848; fVa/ter: Sclerotic Tis- 
sues of Perns. 188; tVard, H. M.: Dis- 
eases of Planto. 182; Ward, L. F.: Course 



of Biol. Evolution. 161 Origin of Platan us, 
848; Ward, R. H : Plant Or^anisalion, 
124; Warnstorf: Sphagnaceae S'lronlieae, 
101; Walson: Contributions XVII. 2n; 
Webber: Cat. Plants of Nebraska. 274; 
White: Cretaceous Plants from viartha's 
Vineyard. 272 Willey: Synopsis of Arth- 
ronia. 182; Willis: Wood's I^easons in 
BoUny. 28, 74; Yates: Flora of Channel 
Isl.. 188. 

Rhachidospermum Mexicanum, 108. 

Rhacomitrium heterustichum var. occl- 
dentale. 41: Oreffanum,6l. 

Rhizopus nigricans. 172. 

Rhynchospora of N. Am., 280. 

Ribes aureum. 24. 

Roobt. apical growth. 174; of Isopyrum. 283. 

RDsa En^elmanni. 8 0; abcut Chicago. 811. 

Rot. black, copper salts for. 337. 

Rothrock. J. T.. expeditition to W I., 818. 

Rubus Nutkanus. 148; ocddentalis. Perono- 
spora on. 823. 

Rusbya, 230. 

Rust, black, of cotton. 885. 

s 

Sacharomyccs cerevisiac. in breadmaking,204. 

Sagina procumbens, 143. 

Sagittaria variabilis, var. f lultans. 837. 

Salix acuti folia. 64: adenophvlla. 56; arbuscii- 
loiden. 61; arctica. h\. H lokcrlana. 68; 
humillima. 64: myrsinites 54- mvrtillifjlia, 
54; Novce Anglice 51: subcordata. 56. 

Schifttocheiia Borbonlca. 2A pillffera* 

291. 

Schizophyllum spores, 85. 

Scirpus c espilosus. 163: polyphvllu**. 180. 

Scleropodiumacspito4um, var. 8Ubl8BVe,61. 

Scribncr, F Lanison. appointment, 23J; por- 
trait. 277. 

Section cutting in celloidin. 292. 296. 

Seed, coats of Euphorbia, 22i. testing and 
value. 338; wings of, in Abictineae. 78. 

Seiiecio aureus, 144 

Septa in vessels of Tecoma. 122. 

Shaw, annual banquet. 124. 188. 

Sieve tissue, function, 188, 316; Lecomte on, 60. 

Stphoptychium Casparvi. 3i9. 

SUymbrium rcflexum.to. 

Slover Mt. botany of, 51. 

Smith, John Donnell. collections in Guate- 
mala, 188. 

Smut in cereals, 278. 

Solanaceae. stamens of, 101. 

Solanum Carolinense, 105; olix'aeforme. 28; 
rostratum, 104; tuberosum, epinasty of, 119. 

Solidago humilis, IM: juncea. 168. 

Spergula arvensis, Peronospora on, 822. 

sphagna. European ex^iccata. 101; Warn- 
storf on North American. 12/, 189, 217. 
242: variation of leaves. 101. 

Sphagnum acutifolium. 191. var. f lavo-'ru- 

bellum, 193, var. Daliescena. 188. 
var purpurasoens 198. var. versi- 
color. 198, \-ar. virlde, 18<; acutifo- 
lium, var.. 128. 130, 183 185. 188. 180. 104; 
acutiforme, 181, 133. 185. 18^: affine, 250; 
ambiguum, 226; Andinum. 252: arboreum, 
262; Austini, 240; australe, 250; Bemieri. 
230; bicolor, 262; Caldense. var.. 244. crnvt- 
folium var.. 245. 246; compactum. 226» var. 
I mbricatu m , 238. var. squarrosum, 216, 

var. aubaquarrosum, 226; ooutor- 
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ttim, 246; contortum, 246; crassidadum, 247; 
crasstsftum, 260; craisum, 262; cribrosum, 
\9^\cuspidattforme, 220; cuspidatum, 220, 
var. falcatutn, 221, var. Miquelonense, 220, 
var. plumosum. 221, var. submersum, 221, 
var. Torreyanum, 220, cuspidatum, 217, 
218, 222, 223. 225; cyclophyllum. 243, 244; 
cyinbi folium, 260, var. laBVOi 261, var. 
papillosum, 261, var. sublacve, 251; cvmdi- 
folium, 223. 252; dectpien:, 247; Druntmond- 
/», 244; Dusfnii, 222; etythrocalyx, 262; 
firabriatum, 128; fimbriatum, var. 128; 
Fitzgeraldi, 222; ? flexuosum, 218; Florida- 
tium,198; fuscura, 133, var. fuscesoens, 
135, var. f usco-vlride, 136; Gabonense, 
220; Garberi, 226; Girgcnsohuii, 128, var. 
coryphaeum, 129, var. molle, 130, 
var. stachyodes, 129; Girzensohnii\ 
var., 131: Hahnianum, 252: Herminieri, 
249; Hooker i, 128: huntile, 228; hvpnoides, 
220; imbricatum, 249, and vars .' 250: im- 
Mersum,2!^; intermedium, 21^; laricinum, 
222, 244 246; lati/olium,t£i, 250; laxifolium, 
220; Uionotum, 260; Uptocladum. 128; I^s- 
curii, 246; Lindbergrii, 217, 254: luridum, 
194: macrophyllum , 197; macrophyllum, 
var., 198, medium, 262, and vars., 253; 
Meudocinum , 221; molle, 197; molluscoidts, 
197: Mueller I, 197; J\'aumanii, 220. neg- 
^ ledum, 245;obesum, 247; oblongum, 260; 
obtusifolium, 244, 260; obtusum, var. 222; 
ovatum, 252; papillosum, 251; Peruvianum, 
262; piatyphyllum, 246; plumosum, var., 
189, 194;' Portoricense. 248: praemorsum, 
228; pseudo-cymbifolium , 250: puichricoma , 
218; pycnociadum, 225; PylaiH. 242, vars. 
ferrugrinea, ramosum, .sedoides, 

versicolor, 243: auiuquefarium, 189, 
vars. roseum, viride, 191; recurvum, 
218, var. amblyphyllum, 219, var. raucro- 
natum, 218, var. parvifolium, 219, var. 
pulchrum, 218; rigidum, 226; riparium, 
217; robustum, 131: rubellum, 135: rufes- 
cens, 246; Russowii, 130, var. GirfiTOn- 
sohnioides, 132, var. obscurum, 
133, var. pcBcilum 132, var. rhodo- 
Chroum, 132; Schimperi. 136: Semp, 
218: scrralum, 221, 223: speciosum, 217: 
spectabile, 217. squarrosulum, 225; sqnar- 
rosum, 223, var. semlsquarrosum, 
224, var. spectabile, 224: squarrosum, 
var. 224; slrictum, 128, 226; subbicolor , 
250; subnitens, 194, var. flavicomans, 196, 
var. obscurum, 196. var viride, 196; 
subsecundura, 246; subsecundum. var., 246, 
247; subulatum, 128; Sullivantianum, 249; 
tabulare, 197; tenellum, 135, var. pal- 
lescens, 187, var. rubellum, 137, var. 
versicolor, 137, var. viride, 137; tene- 
rum, 197, teres, 224. var. imbricatum, 
224; var. squarrosulum, 225, var. subs- 
quarrosum. 224; teres, var. 223, 224; 
Torreyanum , 220; Trinitense, 223; turgi- 
dum,'7AT, tursum, 262; variabile, 218, 220; 
Wamstorfii, 138, var. purpurascens, 
140, var. versicolor, 140. var. viride, 
140; Warnslorjii. 128, 181, 189; Whiteleggii, 
260: Wthoni, 136, 131, 138. Wulfianum, 
226, var. versicwlor, 226, var. viride, 
226. 

Spiraea caestitosa, 241; parvifolia, 241, pecti 
nata, 241. 

Spiranthes gracilis, 826; Roraanzoffiana, 334. 

Sporocarp of GrifTithsia Bornetiana, 228. 

Stamens, plants with irritable, 844; of So- 
lanaceae. 103. 

Starch, chanRes in tree«, 280: solution by 
diastase, z79, by protoplasm, 846. 



Stereum albobadinm , 86. 

Stigmas, plants with irritable, 344. 

Stipa, 110: caduca. 111; Mongohca, 111: Primg- 

lei, 112; Richardsonii , 111. 
Strophostyles angulosa, 199. 
styrax Guatemalensis, 27. 

Sugar in sweet potato. 76. 



Tanacetum capitatum , 66. 

Tannin of Compositae ^3; in Papiliouaceae 
278. 

Taxi-I«ejeunea cunformis, 283. 

Taxodium distichum. knees, 125, 230. 

Technique, notes on, 168. 

Tecoma radicans, septa in vessels, 122. 

Temperature, relation of tropical plants to. 26. 

Tcphrosia Virginica, 82. 

Teratology, 19, 125, 145, 234, 344. 

Texas, Nealley's plants of. 48. 

Thallophytcs, mounting, 168. 

Thurber, Dr. George, t. 126. 

Tilia Americana, 46. 

Timber trees of >traitB settlements, 188. 

Tissa vs. Buda, 158, 184, 339. 

Tracheae, netted septa in, 122. 

Tradescautia subsoaposa, 29. 

Tragopogon porrifolius X pratensis, 234. 

Transpiration, apparatus, 102: Bokomy's 
method, 280: drainage, 277, 346; influence 
of anaesthetics, 346; rate, 344. 

Trees, behavior when girdled, 102; forest of 
Indiana, 227; medullary rays, 279; physi- 
ology, 280; timber of Straits settlements, 
186. 

Trimorphism, Uromyces Trifolii. 228w 

Tripsacura dactyloides, 108. 

Tnsetum subspicatum, 163. 

Tschirch, Dr. Alex , appointment, 186. 

Tubulina cyliudrica 316; stipitata, 318 I 

Tyloses in fossil wood, 76. 

u 

Ulota ,e'a*ra, 42; Hefidersoni, 42. 
Umbelliferae, new genus, 16; North American, 

269. 
Uncinula spiralis, 228: synonymy, 839. 
Underwood, 1,, M., leave of absence, 71b. 
Uniola spicata, 109. 
Uromyces Trifolii, trimorphism, 228. 
Uslilagineaeof Denmark, 813; of Scotland. 344. 
Utriculariagibba. 333. 



V 



Vicia Americaua , 309. 

w 

Water conduction , 279. 

Watson , Dr. S. , election , 157. 

Webber, H. J., appointment, 818. 

Webera cruda var, minor, 48. 

Weeds, collections of, 812; killing in praiHe 

regions, 837; means oP introduction 28, *" 
West Indies, biological expedition to, 818. 
Willows, notes on N. Am.. 68. 



Year-book, botanical, 812. 
Yeast, in breadmaking, 204. 
Yucca elata, vitality. 279. 
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